
Illllllllllllllllllllllllllll 



(11) EP 1 545 234 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of tlie patent: 
02.07.2008 Bulletin 2008/27 



(21) Application number: 

(22) Date of filing: 24.09.2003 



(51) Intel.: 



A23G 4/06 '"^■''^> 



(86) Intematlonal application number 
PCT/OK2003/000626 



(87) International publication number 

WO 2004A)28270 (08.04.2004 Gazette 2004/15) 



(54) CHEWING GUM COMPRISING AT LEAST TWO DIFFERENT BIODEGRADABLE POLYMERS 

KAUGUMMI DER IVIINDESTENS ZWEI VERSCHIEDENE BIOLOGISCHABBAUBARE POLYMERE 
ENTHALT 

■ GOMME A iWACHER RENFERMANT AU MO\NS DEUX DIFFERENTS POLYMERES 
BIODEGRADABLES 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IT LI LU MC NL PT RO SE SI SK TR 

(30) Priority: 24.09.2002 PCT/DK02/00627 

(43) Date of publication of application: 
29.06.2005 Bulletin 2005/26 

(73) Proprietor GumllnkA/S 
7100 VeJIe (DK) 

(72) Inventors: 

• ANDERSEN, Lone 
DK-5500 Middelfart (DK) 



• WITTORFF, Helle 
DK-7120 VejIe st (DK) 

(74) Representative: Olesen, Ka] et al 
Patentgruppen ApS 
Arosgaarden 
Aaboulevarden 31 
8000 Aarhus C (DK) 

(58) References cited: 

EP-A- 0 71 1506 WO-A- 
WO-A-02/076227 



WO-A-02/076231 
US-B1-6194 008 



WO-A-02«76230 
WO-A-02A)76232 
US-B1-6 441 126 



CO 
CM 

in 

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent 
^ Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the 
^ Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been 



paid. (Art. 99(1) European Patent Convention). 



EP 1 545 234 B1 



Description 

Field of the invention 

5 [0001 ] The invention relates to a chewing gum comprising at least two different biodegradable polyester polymers. 
Baclcground of the Invention 

[0002] Softeners are small-molecular structures typically applied for the purpose of modifying the texture of the elas- 
10 tomer applied in the chewing gum. A problem when applying softeners to biodegradable polymers is that too extensive 
use may result in dissolving the polymer before the desired texture is reached. 

[0003] It is the object of the invention to provide a chewing gum having certain desired texture without dissolving the 
overall chewing gum structure when adjusting the texture. 

[0004] It is a further object of the invention to obtain a completely biodegradable chewing gum having a texture 
« comparable to conventional chewing gum. 

[0005] According to the prior art, a great significance has been made out of glass transition temperature of chewing 
gum. Especially, when dealing with biodegradable chewing gum. 

[0006] The glass transition temperature Tg can loosely be defined as the temperature where a polymer undergoes a 
significant change in properties. The Tg is where a polymer structure turns "rubbery" upon heating and "glassy" upon 
20 cooling. Tg is regarded as a so-called second order transition, i.e. a themial transition that involves a change in heat 
capacity, but does not have a latent heat. 

[0007] According to the prior art within the field of chewing gum, e.g. as disclosed in WO 00/1 9837 and US 5 672 367 
great efforts have been made in obtaining a glass transition temperature of the applied chewing gum below about 37 
"C. In other words, the user of a chewing gum should be able to change the conditions of a chewing gum from below 
2S the glass transition temperature to above the glass transition temperature, when the chewing gum in chewed and in fact 
heated in the mouth. 

[0008] On the other hand, as it generally applies to chewing gum and e.g. disclosed in US 5,523,098, the glass 
transition temperature of the chewing gum should not lay significantly below reasonably expected storage temperature, 
e.g. 10 degrees to 12 degrees C. For this reason a significant effort has been made in order to counteract the expected 

30 increase to prevent blocking. Such shipping and storage temperatures are stated to be non-cost-effective. In fact such 
temperatures may not be possible when shipping in, or to, certain locations. Thus, it is stated in US 5,523,098 that cold 
flow causes independent gum base pellets or slabs to join or fuse together so that individual slabs or pellets cannot be 
removed from their container or carton. Pelletized qr slab-poured gum base that Is stored or shipped at temperatures 
above its glass transition temperature can deforni. Subjected to gravitational forces, these slabs or pellets agglomerate 

35 or mass together with other pellets or slabs. 

[0009] This requirement is reflected in both WO 00/1 9837 and US 5,672,367 where a biodegradable chewing gum is 
disclosed comprising one single polymer having a relatively high glass temperature. 

[0010] However, a drawback of the prior art biodegradable chewing gum is that the biodegradable elastomer polymers 
by nature perform somewhat different than conventional elastomers. According to the prior art, these deviating properties 
40 have dealt with by focussing strictly on keeping the glass transition temperature of the resulting chewing gum below or 
about 37°C whereby the desired properties would be obtained. 

[0011] However, a drawback of the above-described chewing gums is that the final obtainable texture may differ from 
that of conventional chewing gum. 

[0012] WO 00/35297 discloses a gum base, which includes one degradable polymer alone or in combination with 
15 non-biodegradable polymers. Further EP 0 71 1 506 discloses a chewing gum comprising one biodegradable polymer. 

[0013] WO 02 076 227 deals with a coated chewing gum element comprising a chewing gum centre comprising at 

least one environmentally degradable elastomeric or resinous polymer and an outer coating. 

[0014] WO 02 076 229 deals with a process for preparing a chewing gum, where the gum base does not contain a 

vinyl polyester as the sole functional chewing gum polymer. 
so [0015] WO 02 076 230 deals with an elastomer for chewing gum comprising a polyester polymer obtainable by the 

polymerisation of two or more different cyclic ester monomers. 

[0016] It is an object of the invention to obtain a biodegradable chewing gum having a texture comparable to conven- 
tional chewing gum. 

[0017] It is an object of the invention to provide both a biodegradable chewing gum that may actually be shipped and 
55 distributed under nomial or at least substantially conventional chewing gum distribution parameters and on the other 
hand exhibit an acceptable texture, when applied as a chewing gum. 
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Summary of the invention 

[0018] The invention relates to a chewing gum comprising at least two different biodegradable polymers wherein at 
least two of said biodegradable polymers comprise a polyester polymer, 

wherein at least one of said at least two different biodegradable polymers comprises at least one biodegradable elastomer 
and at least one of said at least two different biodegradable polymers comprises at least one biodegradable elastomer 
plasticizer, said biodegradable plasticizer comprising at least one biodegradable polymer. 

[0019] According to the invention, a chewing gum comprising at least two different biodegradable polymers exhibits 
an improved texture prior to any adding of for example softeners. It has been realized that the desired chewing gum 
texture properties, contrary to every expectation and any prior art disclosures, may actually be obtained when combining 
biodegradable chewing gum polymers, for example in the gum base or in the final gum. 

[0020] The fact that biodegradable polymers may actually be configured into a suitable polymer gum base, e.g. at 
least one biodegradable elastomer and at least one biodegradable synthetic resin substitute, facilitate the possibility of 
providing a completely biodegradable chewing gum. 

[0021 ] According to an embodiment of the invention, achewing gum should preferably comprise differentbiodegradable 
polymers in order to enable a unifomri or a certain desired release profile overtime. 

[0022] According to an embodiment of the invention, it has been realized that chewing gum made on the basis of 
biodegradable polymers features an improved release of flavors, active ingredients or for example sweeteners when 
compared to release in chewing gums made on a conventional basis. Specifically, it has been established that different 
biodegradable polymers typically result in very different release properties during the complete chewing phase when 
compared to conventional chewing gum 

[0023] Moreover, according to the invention, it has been established that the different release profiles may in fact be 
sort of super positioned in order to obtain a desired release profile. 

[0024] According to a prefen-ed embodiment of the invention it has been realized that it is in fact possible to pair a 
biodegradable polymer plasticizer with an elastomer without compromising the desire for non-tack. Moreover, it has 
been realized that improved texture may be obtained by incorporation of biodegradable plasticizers in a chewing gum 
or the gum base. 

[0025] Furthersignificant chewing gum characteristics may also be improved compared to conventional biodegradable 
single or dual elastomer system. 

[0026] A group of elastomer plasticizers is often functionally refenred to as synthetic or natural resins within the art. 
Therefore, according to the terminology applied for the purpose of describing the invention, the term resin may refer 
broadly to the elastomer plasticizing function, unless specific reference to named resin types are mentioned. 
[0027] In an embodiment of the invention, at least one of said at least two different biodegradable polymers comprises 
a polyester produced through reaction of at least one alcohol or derivative thereof and at least one acid or derivative 
thereof. 

[0028] According to a preferred embodiment of the invention, at least one of the polymers is prx>duced through reaction 

of at least one alcohol and at least one acid. This type of polymer features advantageous properties when applied in 

chewing gum or gum base, both with respect to processing and the finally obtained texture. 

[0029] In an embodiment of the invention, said alcohol derivative comprises an ester of an alcohol. 

[0030] For the purpose of illustration and not limitation some examples of alcohol derivatives include triacetin, glycerol 

palmitate, glycerol sebacate, glycerol adipate, tripropionin, etc. Typically, derivatives of polyols are preferred although 

e.g. end capping may be applied by the use of monohydroxy alcohols. 

[0031 ] In an embodiment of the invention, said acid derivative comprises esters, anhydrides or halides of carboxylic 
acids. 

[0032] Polycondensations involving transesterification of the ester of a polyfunctional acid is often the preferred proc- 
ess. For example, the dimethyl ester of terephthalic acid might be used instead of terephthalic add itself. In this case, 
methanol rather than water Is condensed, and the fonner can be driven off more easily than water. 
[0033] In an embodiment of the Invention, said acid derivative comprises methyl esters of acids. 
[0034] In an embodiment of the invention, said alcohols or derivatives thereof comprise polyols. 
[0035] One of several features of applying polyols, i.e. multifunctional alcohols is to facilitate branching of the monomer 
chains. 

[0036] In an embodiment of the invention, said acids or derivatives thereof comprise polyfunctional carboxylic acids. 
[0037] In an embodiment of the invention, said at least one biodegradable polymer produced through reaction of at 
least one alcohol or derivative thereof and at least one acid or derivative thereof has a PD of 1 . 1 to 20, preferably 1 .3 to 1 2. 
[0038] According to a prefen-ed embodiment of the invention, PD is ranging relatively high, especially when dealing 
with elastomers where a high degree of elasticity is desired. PD refers to polydispersity. In this context it is noted that 
PD may be adjusted when taking the molecular weight into consideration. A relatively low molecular weight Mn of a 
polymer may be compensated for by a relatively high PD or vice versa. 
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[0039] In an embodiment of the invention, at least one of said at least two different biodegradable polymers comprises 
a polyester obtained by polymerization of at least one cyclic ester. 

[0040] According to a preferred embodiment of the invention, the polyester obtained by polymerization of at least one 
cyclic ester comprises no or few aromatic groups as the polymerization typically involves ring opening. Thus, such a 
s polymer is typically aliphatic, thereby featuring easy hydrolysable bonds and thereby high degree of biodegradablllty. 
[0041] In an embodiment of the invention, said polyester obtained by polymerization of at least one cyclic ester Is at 
least partly derived from a-hydroxy acids such as lactic and glycolic acids. 

[0042] According to an embodiment of the invention at least one of the applied polyester polymers are derived from 
a-hydroxy acids such as lactic and glycolic acids. The obtained ester linkages, due to their chemical structure, are vety 
10 susceptible to hydrolysis, and because these acids are natural metabolites, their esters are susceptible to a large variety 
of enzymatic degradation mechanisms, by the human body, animal bodies and bacteria. 

[0043] In an embodiment of the invention, said polyester obtained by polymerization of at least one cyclic ester is at 
least partly derived from a-hydroxy acids and where the obtained polyester comprises at least 20 mole% a-hydroxy 
acids units, preferably at least 50 mole% a-hydroxy acids units and most preferably at least 80 mole% a-hydroxy acids 
15 units 

[0044] According to a preferred embodiment of the invention, the chewing gum comprises an elastomer plastlclzer 
comprising more then 90 mole% a-hydroxy acids, e.g. lactic acid units. 

[0045] In an embodiment of the invention, at least two or more cyclic esters are selected from the groups of glycolldes, 
lactides, lactones, cyclic carbonates or mixtures thereof. 

20 [0046] In an embodiment of the invention, lactone monomers are chosen from the group of e-caprolactone, S-valero- 
lactone, f butyrolactone, and p-propiolactone. It also includes e-caprolactones, 5-valerolactones, y-butyrolactones, or 
p-propiolactones that have been substituted with one or more alkyi or aryl substituents at any non-cattoonyl carbon atoms 
along the ring, including compounds in which two substituents are contained on the same carbon atom. 
[0047] In an embodiment of the invention caibonate monomer is selected from the group of trimethylene carbonate, 

25 5-alkyl-1,3-dioxan-2-one, 5,5-dlalkyl-1,3-dloxan-2-one, or 5-alkyl-5-alkyloxycari3onyl-1,3-dloxan-2-one, ethylene car- 
bonate, 3-ethyl-3-hydroxymethyl, propylene carbonate, trimethylolpropane monocarbonate, 4, 6dimethyl-1 , S-propylene 
carbonate, 2, 2-dlmethyl trimethylene carbonate, and 1 , 3-dloxepan-2-one and mixtures thereof . 
[0048] In an embodiment of the invention, cyclic ester polymers and their copolymers resulting from the polymerization 
of cyclic ester monomers include, but are not limited to: poly (L-lactide) ; poly (D-lactide) ; poly (D, L-lactide) ; poly 

30 (mesolactide) ; poly (glycolide) ; poly (trimethylenecarbonate) ; poly (epsilon-caprolactone) ; poly (L-lactide-co-D, L- 
lactide) ; poly (L-lactide-co-meso-lactide) ; poly (L-lactide-co-glycolide) ; poly (L-lactide-co-trimethylenecarbonate) ; poly 
(L-lactide-co-epsilon-caprolactone) ; poly (D, L-lactide-co-meso-lactlde) ; poly (D, L-lactide-co-glycolide) ; poly (D, L- 
lactide-co-trimethylenecarbonate) ; poly (D, L-lactide-co-epsilon-caprolactone) ; poly (meso-lactide-co-glycolide) ; poly 
(meso-lactide-co-trimethylenecarbonate) ; poly (meso-lactlde-co-epsilon-caprolactone) ; poly (glycolide- 

35 cotrimethylenecarbonate) ; poly (glycollde-co-epsllon-caprolactone). 

[0049] In an embodiment of the invention, said polyester obtained by polymerization of at least one cyclic ester has 
a PD of 1.1 to 15, preferably 1.3 to 9. 

[0050] According to a preferred embodiment of the invention, PD is ranging relatively high, especially when dealing 
with elastomers, where a high degree of elasticity is desired. In this context It Is noted that PD may be adjusted when 
40 taking the molecular weight into consideration. A relatively low molecular weight Mn of a polymer may be compensated 
for by a relatively high PD or vice versa. 

[0051] In an embodiment of the invention, at least one of said biodegradable elastomers comprises said polyester 
produced through reaction of at least one alcohol or derivative thereof and at least one acid or derivative thereof. 
[0052] According to an embodiment of the Invention, polyester produced through reaction of at least one alcohol or 
45 derivative thereof and at least one acid or derivative thereof inherits advantageous release with respect to long-term 
release of chewing gum Ingredients, e.g. flavoring, etc. 

[0053] In an embodiment of the invention, said elastomer is produced through reaction of at least one acid chosen 
from terephthalic, phthalic, adipic, pimelic acids or combinations thereof with at least one alcohol chosen from the groups 
of diethylene and 1,4-butylene diols or combinations thereof. 
50 [0054] In an embodiment of the invention, said at least one biodegradable elastomer produced through reaction of at 
least one alcohol or derivative thereof and at least one acid or derivative thereof has a molecular weight of 1 0000-250000 
g/mol (Mn), preferably 20000-150000 g/mol (Mn). 

[0055] In an embodiment of the invention, at least one of said biodegradable elastomer plasticizers comprises said 
polyester produced through reaction of at least one alcohol or derivative thereof and at least one acid or derivative thereof. 
55 [0056] In an embodiment of the Invention, said resin is produced through reaction of at least one acid chosen from 
terephthalic, succinic, malonic and adipic acids or combinations thereof with at least one alcohol chosen from ethylene, 
diethylene or 1,4-butylene diols and combinations thereof. 

[0057] In an embodiment of the invention, said at least one biodegradable elastomer plastlclzer produced through 
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reaction of at least one alcohol or derivative thereof and at least one acid or derivative thereof has a molecular weight 
of 500-19000 g/mol (Mn), preferably 1500-9000 g/mol (Mn). 

[0058] In an embodiment of the invention, at least one of said biodegradable elastomers comprises said polyester 
obtained by polymerization of at least one cyclic ester. 
5 [0059] In an embodiment of the invention, the molecular weight of said biodegradable elastomer is within the range 
of 1 0000 - 1 000000 g/mol Mn, preferably within the range of 30000 - 250000 g/mol Mn. 

[0060] In an embodiment of the invention, at least one of said biodegradable elastomer plasticizers comprises said 
polyester obtained by polymerization of at least one cyclic ester. 

[0061 ] In an embodiment of the invention, said chewing gum comprises at least one elastomer plasticizer comprising 
10 at leastone of said polyesters obtainedby polymerization of atleastonecyclicesterand at leastoneelastomercomprising 
at least one of said polyesters produced through reaction of at least one alcohol or derivative thereof and at least one 
acid or derivative thereof. 

[0062] An advantage of mixing the two types of polymers together is that the high degree of degradability offered by 
the biodegradable polymers applied as elastomer plasticizers may be combined with advantageous properties of the 
75 biodegradable elastomer with respectto robustness with respectto added softeners, etc., texture, release and process- 
ability. 

[0063] In an embodiment of the Invention, the at least two different polymers are hydrophilic. 
[0064] It should be noted that the degree of hydrophilic behavior of the polymer might vary quite significantly from 
polymerto polymer. It is, however, a general fact that the biodegradable polymers are more hydrophilic than conventional 
20 polymers. 

[0065] Typical biodegradable polymers are relatively hydrophilic. 

[0066] In an embodiment of the invention, the difference in molecular weight between the at least two different polymers 
is at least 1000 g/mol Mn. 

[0067] According to an advantageous embodiment of the invention, the molecular weight of the applied different 
2S polymers should differ to a certain degree, preferably at least 1000 g/hiol Mn in order to obtain the desired texture 
properties. Apparently, the plasticizing effect of the plasticizing polymer{s) on the polymer<s) to be plasticized decreases 
if the molecular weight becomes too equal. 

[0068] When applying relatively significant differences in molecular weight between the applied biodegradable poly- 
mers, an increased possibility of tuning with respect to both texture and for instance chewing gum release has been 
30 obtained. 

[0069] According to the prior art, attempts have been made within the field of biodegradable chewing gum to provide 
a chewing gum having texture properties comparable to the texture properties of conventional chewing gum. According 
to e.g. US 6,153,231, it has been realized that chewing gum made on the basis of biodegradable elastomers should 
preferably be made on the basis of an elastomer, thereby eliminating the annoying taclciness established by conventional 

35 plasticizers. According to an embodiment of the invention, the desired texture of biodegradable chewing gum may be 
obtained by the plasticizing of a biodegradable polyester plasticizer on a biodegradable polyester elastomer in an ad- 
vantageous way if the properties of the polyesters are substantially maintained with respect to certain properties even 
after mixing the final gum base or chewing gum. This aspect is accoreiing to an embodiment of the invention particular 
of interest with respect to Tg. It has thus been established that the Tg's of the individual polyester may be maintained 

40 even in a mutticomponent system, thereby offering a multiple polymer system comprising a desired multi-functionality 
with respect to cold-floating properties. Thus, when mixing for example two different polyesters into a gum base or 
chewing gum, Tg's of both polymers have been found to be substantially unchanged. 

[0070] In an embodiment of the invention, the difference in molecularweight between the at least two different polymere 
Is at least 20000 g/mol Mn or at least 50000 g/mol Mn. 
^ [0071] In an embodiment of the invention, the molecular weight of said biodegradable plasticizer is in the range of 
500 - 19000 g/mol, preferably within the range of 1500 - 9000 g/mol Mn. 

[0072] In an embodiment of the invention, said at least two different biodegradable polymers have a different glass 
transition temperature Tg. 

[0073] According to an embodiment of the invention, it has been realized that biodegradable chewing gum having a 
50 texture comparable to conventional chewing gum may be obtained, when at least two of the applied biodegradable 
polymers have different glass transition temperatures. In other words, the applied biodegradable polymers fonri a hybrid 
polymer gum base or chewing gum having at least two different properties with respectto the glass transition temperature. 
[0074] According to an embodiment of the invention, at least one of the applied biodegradable polymers may be 
applied for counteracting cold floating of the gum base or the final chewing gum and at least one of the other polymers 
55 may be applied for obtaining desired chewing gum properties with respect to texture. 

[0075] In other words, according to the invention, it has been realized that the expected requirements with respect to 
the applied biodegradable polymers of a chewing gum may be significarrtly loosened when applying more polymers 
according to the invention. 
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[0076] Hence, according to an embodiment of the invention, the important Issue of facilitating shipping of the final 
product with respect to cold floating may even, and unexpectedly, be dealt with by means of at least one stabilizing 
biodegradable polymers, e.g. a biodegradable polymer having a relatively high glass transition temperature mixed with 
a further biodegradable polymer featuring another glass temperature than the stabilizing polymers. Typically, the at least 
one further biodegradable polymer may be chosen by e.g. an elastomer having a relatively low glass transition temper- 
ature. 

[0077] Moreover, according to an embodiment of the Invention, it has been realized that biodegradable polymers, 
when incorporated in a gum base or chewing gum composition, react somewhat vulnerable compared to conventional 
polymers and it has moreover been realized that this vulnerability to softeners may be compensated for when applying 
texture improving mixtures of at least two polymers having different glass transition temperatures. Hence, the need for 
structure weakening softeners may be reduced due to the fact, that the texture Is improved when compared to single 
Tg polymer blends of chewing gum. 

[0078] In an embodiment of the Invention said at least two different biodegradable polymers having a different glass 
transition temperature Tg. 

[0079] According to the Invention, at least one of the applied biodegradable polymers may be applied for counteracting 
cold floating of the gum base or the final chewing gum and at least one of the other may be applied for obtaining the 
desired chewing gum properties with respect to texture. 

[0080] The one applied for the purpose of counteracting floating should preferably be relatively high, whereas the 
other, providing the advantageous texture, should preferably be relatively low, typically substantially lower than room 
temperature. 

[0081 ] According to the invention, it has been realized that the desired texture properties may be obtained when the 
mixed chewing gum elastomer and elastomer solvents comprise at least two different Tg's. 

[0082] In an embodiment of the invention, at least one of the applied biodegradable polymers, preferably a plasticizer 
has a glass transition of at least +1 "C, preferably at least +1 0-C and more preferably at least +20°C, 
[0083] In an embodiment of the Invention, at least one of the at least two different biodegradable polymers has a glass 
transition temperature of less than 0°C, preferably less than -30°C and more preferably less than -50'C. 
[0084] In an embodiment of the invention, the resulting chewing gum has at least two different glass transition tem- 
peratures Tg. 

[0085] According to an advantageous embodiment of the Invention, a gum base or a chewing gum prepared according 
to the invention has at least two different glass transition temperatures, thereby featuring a polymer system comprising 
at least two different biodegradable polymers which are not completely mixed by complete dissolving but rather featuring 
a mix of polymers having properties of both the at least two polymers. Thereby, advantageous properties of the resulting 
chewing gum have been obtained, especially with respect to texture. 

[0086] In an embodiment of the Invention, the chewing gum comprises at least one biodegradable elastomer having 
a glass transition temperature Tg below 0°C and at least one biodegradable plasticizer having a glass transition tem- 
perature Tg exceeding 0°C. 

[0087] In an embodiment of the invention, said chewing gum comprises at least one biodegradable elastomer in the 
amount of about 0.5 to about 70% by weight of the chewing gum, at least one biodegradable plasticizer In the amount 
of about 0.5 to about 70% by weight of the chewing gum and at least one chewing gum ingredient chosen from the 
groups of softeners, sweeteners, flavoring agents, active ingredients and fillers in the amount of about 2 to about 80% 

by weight of the chewing gum. 

[0088] In an embodiment of the invention, all the biodegradable polymers comprised in the chewing gum comprise at 
least 25%, preferably at least 50% of the chewing gum polymers. 

[0089] In an embodiment of the Invention, all the biodegradable polymers comprised in the chewing gum comprise at 
least 80%, preferably at least 90% of the chewing gum polymers. 

[0090] In an embodiment of the Invention, the chewing gum Is substantially free of non-biodegradable polymers. 

[0091 ] Preferably, the chewing gum is free of non-biodegradable polymers. 

[0092] In an embodiment of the invention, said chewing gum Ingredients comprise flavoring agents. 

[0093] In an embodiment of the invention, said chewing gum comprises flavor in the amount of 0.01 to about 30 % by 

weight, said percentage being based on the total weight of the chewing gum, preferably 0.2 to about 4 % by weight, said 

percentage being based on the total weight of the chewing gum. 

[0094] In an embodiment of the invention, said chewing gum Ingredients comprise sweeteners. 
[0095] In an embodiment of the invention, the chewing gum comprises bulk sweeteners in the amount of about 5 to 
about 95% by weight of the chewing gum, more typically about 20 to about 80% by weight of the chewing gum. 
[0096] In an embodiment of the Invention, the chewing gum comprises high intensity sweeteners in the amount of 
about 0 to about 3% by weight of the chewing gum, more typically about 0.05 to about 0.5% by weight of the chewing gum. 
[0097] In an embodiment of the invention, the chewing gum comprises at least one softener In the amount of about 
0 to about 1 8% by weight of the chewing gum, more typically about 0 to about 12% by weight of the chewing gum. 
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[0098] In an embodiment of the invention, said chewing gum ingredients comprise active ingredients. 

[0099] In an embodiment of the invention, the chewing gum comprises filler in an amount of about 0 to about 50% by 

weight of the chewing gum, preferably about 10 to about 40% by weight of the chewing gum. 

[0100] In an embodiment of the invention, the chewing gum comprises at least one coloring agent. 

[01 01 1 in an embodiment of the invention, the chewing gum is coated with an outer coating. 

[0102] According to an embodiment of the invention, said chewing gum comprises conventional chewing gum polymers 

and/or elastomer plastlclzer. 

[01 03] According to an embodiment of the invention, the at least one biodegradable polymer comprises at least 5% 
of the chewing gum polymers. 

Drawings 

[01 04] The Invention will now be described with reference to the drawings of which 

fig. 1 and 2 Illustrate rheologlcal properties of chewing gum according to the Invention 

fig. 3 to 5 illustrate sensory texture profile of the chewing gum according to the Invention and 

fig. 6 and 7 Illustrate stress sweep and frequency sweep of different gum bases made according to the invention. 

Detailed description 

[0105] Unless othenwise Indicated, as used herein, the term "molecular weight" means number average molecular 
weight (Mn). The short form PD designates the polydispersity. 

[0106] The glass transition temperature may be detennined by for example DSC (DSC: differential scanning calorim- 
etry). The DSC may generally be applied for determining and studying of the thennal transitions of a polymer and 
specifically, the technique may be applied for the determination of a second order transition of a material. I.e. a thermal 
transition that Involves a change in heat capacity, but does not have a latent heat. The glass transition Is a second-order 
transition. 

[01 07] Generally, in the following examples of the detailed description two different types of polymers may be referred 
to as polyester type 1 and polyestertype 2. The polyestertype 1 generally refers to a polyester produced through reaction 
of at least one alcohol or derivative thereof and at least one acid or derivative thereof. Further specification of this type 
of polyester polymers is given in the specification and claims. The polyestertype 2 generally refers to a polyester polymer 
obtained by polymerization of at least one cyclic ester. Further specification of this type of polyester polymers Is given 
in the specification and claims. 

[01 08] In the presentcontext, thetenns environmentally orbiologicallydegradable polymercompounds referto chewing 
gum base components which, after dumping the chewing gum, are capable of undergoing a physical, chemical and/or 
biological degradation whereby the dumped chewing gum waste becomes more readily removable from the site of 
dumping or is eventually disintegrated to lumps or particles which are no longer recognizable as being chewing gum 
remnants. The degradation or disintegration of such degradable polymers can be effected or Induced by physical factors 
such as temperature, light, moisture, by chemical factors such as hydrolysis caused by a change In pH or by the action 
of enzymes capable of degrading the polymers. In other useful embodiments all of the polymer components of the gum 
base are environmentally degradable or biodegradable polymers. 

[01 09] Preferably, the ultimate degradation products are carbon dioxide, methane and water. 
[01 10] According to a preferred definition of biodegradability according to the invention, biodegradability is a property 
of certain organic molecules whereby, when exposed to the natural environment or placed within a living organism, they 
react through an enzymatic or microbial process, often in combination with a pure chemical process such as hydrolysis, 
to fomi simpler compounds, and ultimately, carbon dioxide, nitrogen oxides, methane and water. 
[0111] Accordingly, suitable examples of additional environmentally or biologically degradable chewing gum base 
polymers, which can be applied in accordance with the gum base of the present invention, include degradable polyesters, 
poly(ester-carbonates), polycarbonates, polyester amides, polypeptides, homopolymers of amino acids such as polyly- 
sine, and proteins including derivatives thereof such as e.g. protein hydrolysates including a zein hydrolysate. Particularly 
useful compounds of this type include polyester polymers obtained by the polymerisation of one or more cyclic estets 
such as lactide, glycolide, trimethylene carbonate, 5-valerolactone, p-propiolactone and e-caprolactone, and polyesters 
obtained by polycondensation of a mixture of open-chain polyacids and polyols, for example, adipic acid and di(ethylene 
glycol). Hydroxy catboxylic acids such as 6-hydroxycaproic acid may also be used to fomi polyesters or they may be 
used in conjunction with mixtures of polyacids and polyols. Such degradable polymers may be homopolymers, copolymers 
or terpolymers, including graft- and block-polymers. 
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EXAMPLE 1 

Preparation of polyester type 2 resin 

5 [0112] A resin sample Is produced using a cylindrical glass, jacketed 1 0 L pilot reactor equipped with glass stir shaft 
and Teflon stir blades and bottom outlet. Heating of the reactor contents is accomplished by circulation of silicone oil, 
thermo stated to ^30°C, through the outer jacket, e-caprolactone (358.87 g, 3.145 mol) and 1 ,2-propylene glycol (79.87 
g, 1 .050 mol) are charged to the reactor together with stannous octoate (1 .79 g, 4.42 x 1 0-3 mol) as the catalyst and 
reacting in about 30 min. at 1 30°C. Then molten D,L-lactide (4.877 kg, 33.84 mol) are added and reaction continued for 

10 about 2 hours. At the end of this period, the bottom outlet is opened, and molten polymer Is allowed to drain into a Teflon- 
lined paint can. Characterization of the product indicates M„ = 6,000 g/mol and M„ = 7,000 g/mol (gel penneation 
chromatography with online MALLS detector) and Tg = 25-30''C (DSC, heating rate lO-C/min). 

EXAIMPLE 2 

15 

Preparation of polyester type 1 resin 

[01 1 3] A resin (elastomer solvent) sample is produced using a 500 mL resin kettle equipped with an overhead stirrer, 
nitrogen gas inlet tube, thennometer, and distillation head for removal of methanol. To the kettle are charged 1 26.22 g 

20 (0.65 mole) dimethyl terephthalate, 51.15 g (0.35 mole) dimethyl succinate, 64.27 g (1.036 mole) ethylene glycol and 
0.6 g calcium acetate monohydrate. Under nitrogen, the mixture is slowly heated with stirring until all components become 
molten (120-140°C). Heating and stirring are continued and methanol is continuously distilled. The temperature slowly 
rises in the range 150-200°C until the evolution of methanol ceases. Heating is discontinued and the content is allowed 
to cool to about 1 00°C. The reactor lid is removed and the molten polymer carefully poured into a receiving vessel. 

25 [01 14] Characterization of the product indicates M„ = 5,000 g/mol and = 1 0,000 g/mol (gel permeation chroma- 
tography with online MALLS detector) and Tg = 30°C (DSC, heating rate ICC/min). 

EXAIMPLE 3 

30 Preparation of polyester type 2 elastomer 

[01 15] An elastomer sample is synthesized within a dry Ng giove box, as follows. Into a 500 mL resin kettle equipped 
with overhead mechanical stirrer, 0.73 g 1,2-propane diol (3.3mL of a 22.0%(wAr) solution in methylene chloride) and 
0.152 g Sn(0ct)2 (3.56 ml of a 4.27% (w/v) solution in methylene chloride) are charged under dry gas purge. The 
35 methylene chloride is allowed to evaporate under the Ng purge for 15 min. Then e-caprolactone (300g, 2.63 mol) and 
S-valerolactone (21 5g, 2. 1 5 mol) are added. The resin kettle is submerged in a 1 30°C constant temperature oil bath and 
stirred for 1 4 h. Subsequently the kettle is removed from the oil bath and allowed to cool at room temperature. The solid, 
elastic product is removed in small pieces using a knife, and placed into a plastic container. 

Characterization of the product indicates M„ = 60,000 g/mol and M„ = 90,000 g/mol (gel permeation chromatography 
40 with online MALLS detector) and Tg = -70''C (DSC, heating rate 1 0-C/min). 

EXAMPLE 4 

Preparation of polyester type 1 elastomer 

45 

[0116] An elastomer sample is produced using a 500 mL resin kettle equipped with an overtiead stin-er, nitrogen gas 
inlet tube, thermometer, and distillation head for removal of methanol. To the kettle are charged 83.50 g (0.43 mole) 
dimethyl terephthalate, 99.29 g (0.57 mole) dimethyl adipate, 1 06.60 g (1 .005 mole) di(ethylene glycol) and 0.6 g calcium 
acetate monohydrate. Under nitrogen, the mixture is slowly heated with stirring until all components become molten 
50 (1 20-1 40°C). Heating and stirring are continued and methanol is continuously distilled. The temperature slowly rises in 
the range 150-200°C until the evolution of methanol ceases. Heating is discontinued and the content is allowed to cool 
to about 100°C. 

[01 1 7] The reactor lid is removed and the molten polymer is carefully poured into a receiving vessel. 
Characterization of the product indicates M„ = 40,000g/mol and M„ = 190,000g/mol (gel permeation chromatography 
55 with online MALLS detector) and Tg = -SO-C (DSC, heating rate 1 0°C/min). 

[01 18] Refen-ing to the examples 2 and 4 regarding polyester type 1 , polymers of this type may generally within the 
scope of the Invention be prepared by step-growth polymerization of di-, tri- or higher-functional alcohols or esters thereof 
with di-, tri- or higher-functional aliphatic or aromatic carboxylic acids or esters thereof. Likewise, also hydroxy acids or 



8 



EP 1 545 234 B1 



anhydrides and halides of polyfunctional carboxylic acids may be used as monomers. The polymerization may involve 
direct polyesterification or transesteriflcatlon and may be catalyzed. Use of branched monomers suppresses the orys- 
tallinity of the polyester polymers. Mixing of dissimilar monomer units along the chain also suppresses crystailinity. To 
control the reaction and the molecular weight of the resulting polymer it is possible to stop the polymer chains by addition 

5 of monofunctional alcohols or acids and/orto utilize a stoichiometric imbalance between acid groups and alcohol groups 
or derivatives of either. Also the adding of long chain aliphatic cartsoxylic acids or aromatic monocartDoxylic acids may 
be used to control the degree of branching in the polymer and conversely multifunctional monomers are sometimes 
used to create branching. Moreover, following the polymerization monofunctional compounds may be used to end cap 
the free hydroxy! and cariDoxyl groups. 

10 [01 1 9] In general, polyfunctional carboxylic acids are high-melting solids that have very limited solubility in the poly- 
condensation reaction medium. Often esters or anhydrides of the polyfunctional carboxylic acids are used to overcome 
this limitation. Polycondensations involving carboxylic acids or anhydrides produce water as the condensate, which 
requires high temperatures to be driven off. Thus, polycondensations involving transesteriflcatlon of the ester of a 
polyfunctional acid are often the preferred process. For example, the dimethyl ester of terephthalic acid may be used 

15 instead of terephthalic acid itself. In this case, methanol rather than water is condensed, and the fomier can be driven 
off more easily than water. Usually, the reaction is carried out in the builc (no solvent) and high temperatures and vacuum 
are used to remove the by-product and drive the reaction to completion. In addition to an ester or anhydride, a halide of 
the cariaoxylic acid may also be used under certain circumstances. 

[0120] Usually, for preparation of polyesters type 1 the preferred polyfunctional carboxylic acids or derivatives thereof 

20 are either saturated or unsaturated aliphatic or aromatic and contain 2 to 1 00 carison atoms and more preferably 4 to 
18 cartson atoms. In the polymerization of polyester type 1 some applicable examples of cartjoxylic acids, which may 
be employed as such or as derivatives thereof, includes aliphatic polyfunctional carboxylic acids such as oxalic, malonic, 
citric, succinic, malic, tartaric, fumaric, maleic, glutaric, glutamic, adipic, glucaric, pimelic, suberic, azelaic, sebacic, 
dodecanedioic acid, etc. and cyclic aliphatic polyfunctional cartsoxylic acids such as cyclopropane dicarboxylic acid, 

25 cyclobutane dicarboxylic acid, cyciohexane dicarboxylic acid, etc. and aromatic polyfunctional carboxylic acids such as 
terephthalic, isophthaiio, phthaiic, trimellitic, pyromeilitic and naphthalene 1 ,4-, 2,3-, 2,e-d!carboxylic acids and the like. 
For the purpose of illustration and not limitation, some examples of cartioxylic acid derivatives include hydroxy acids 
such as 3-hydroxy propionic acid and 6-hydroxycaproic acid and anhydrides, halides or esters of acids, for example 
dimethyl or diethyl esters, corresponding to the already mentioned acids, which means esters such as dimethyl or diethyl 

30 oxalate, malonate, succinate, fumarate, maleate, glutarate, adipate, pimelate, suberate, azelate, sebaoate, dodecane- 
dioate, terephthalate, isophthalate, phthalate, etc. Generally speaking, methyl esters are sometimes more preferred 
than ethyl esters due to the fact that higher boiling alcohols are more difficult to remove than lower boiling alcohols. 
[01 21 ] Furthermore, the usually preferred polyfunctional alcohols contain 2 to 1 00 carbon atoms as for instance pol- 
yglycols and polyglycerols. In the polymerization process of polyester type 1 some applicable examples of alcohols, 

35 which may be employed as such or as derivatives thereof, includes polyols such as ethylene glycol, 1 ,2-propanediol, 
1 ,3-propanediol, 1 ,3-butanediol, 1 ,4-butanediol, 1 ,6-hexanediol, diethyiene glycol, 1,4-cyclohexanediol, 1 ,4-cyciohex- 
anedimethanol, neopentyl glycol, glycerol, trimethyiolpropane, pentaerythritol, sortiitol, mannitol, etc. For the purpose 
of illustration and not limitation, some examples of alcohol derivatives include triacetin, glycerol palmitate, glycerol 
sebacate, glycerol adipate, tripropionin, etc. 

40 [0122] Additionally, with regard to polyester type 1 polymerization the chain-stoppers sometimes used are monofunc- 
tional compounds. They are preferably either monohydroxy alcohols containing 1 -20 carbon atoms or monocariaoxylic 
acids containing 2-26 carbon atoms. General examples are medium or long-chain fatty alcohols or acids, and specific 
examples include monohydroxy alcohols such as methanol, ethanol, butanol, hexanol, octanol, etc. and lauryl alcohol, 
myristyl alcohol, cetyl alcohol, stearyl alcohol, stearic alcohol, etc. and monocarboxylic acids such as acetic, lauric, 

45 myristic, palmitic, stearic, arachidic, cerotic, dodecyienic, palmitoieic, oleic, iinoleic, linolenic, erucic, benzoic, naphthoic 
acids and substituted napthoic acids, 1-methyl-2 naphthoic acid and 2-isopropyl-1 -naphthoic acid, etc. 
[0123] Typically, an acid catalyst or a transesteriflcatlon catalyst is used in the polyester type 1 polymerization and 
non-limiting examples of those are the metal catalysis such as acetates of manganese, zinc, calcium, cobalt or magne- 
sium, and antimony(lll)oxide, gemianium oxide or halide and tetraalkoxygermanium, titanium alkoxide, zinc or aluminum 

so salts. 

[0124] Referring to the examples 1 and 3 regarding polyestertype 2, polymers of this type may generally be obtained 
by ring-opening polymerization of one or more cyclic esters, which includes glycolides, lactides, lactones and cariaonates. 
The polymerization process may take place in the presence of at least one appropriate catalyst such as metal catalysts, 
of which stannous octoate is a non-limiting example and the polymerization process may be initiated by initiators such 
55 as polyols, polyamines or other molecules with multiple hydroxyl or other reactive groups and mixtures thereof. 
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EXAMPLE 5 

Preparation of gum bases 

[01 25] All the gum bases are prepared with the following basic formulation: 



Table 1 gum base preparation 



No 




Elastomer 




Ratio of elastomet/resin 


201 


bio base 


Elastomer polymer from example 3 


Resin polymer from example 1 


50/50 


202 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 2 


50/50 


203 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


5/95 


204 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


10/90 


205 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


25/75 


206 




Elastomer polymer from example 4 


Resin polymer from example 1 


40/60 


207 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


50/50 


208 


bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


60/40 


209 


Bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


80/20 


210 


Bio base 


Elastomer polymer from example 4 


Resin polymer from example 1 


95/5 



[0126] The gum bases are prepared as follows: 

The elastomer and resin are added to a mixing kettle provided with mixing means like e.g. horizontally placed Z- 
shaped amis. The kettle has been preheated for 15 minutes to a temperature of about 60-80°C. The mixture Is 
mixed for 10-20 minutes until the whole mixture becomes homogeneous. 

The mixture is then discharged into the pan and allowed to cool to room temperature from the discharged temperature 
ofeo-BO-C. 

EXAIMPLE 6 

Preparation of Chewing gum 

[01 27] All chewing gum formulations are prepared with the following basic fomnulation: 
Peppermint: 



Ingredients 


Percent by weight 


Gum base 


32 


Sorbitol 


43.8 


Lycasin 


3 


Peppermint oil 


1.5 


Menthol crystals 


0.5 


Aspartame 


0.1 


Acesulfame 


0.1 


Xylitol 


6 


Softeners 


6 


Emulsifiers 


2 


Fillers 


5 



[0128] The softeners, emulsifiers and fillers may alternatively be added to the polymers as a part of the gum base 
preparation. 
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Table 2: Peppermint chewing gum 



Chewing gum 


Added ingredients 


Gum base Ref. 


2001 


2% iecithin, 2% glycerin 


201 


2002 


2% lecithin, 2% glycerin 


202 


2003 




203 


2004 




204 


2005 




205 


2006 




206 


2007 ■ 


2% iecithin, 2% glycerin 


207 


2008 




208 


2009 




209 


2010 




210 



[01 29] The chewing gum products are prepared as follows: 

[0130] The gum base is added to a mixing kettle provided with mixing means like e.g. horizontally placed Z-shaped 
amis. The kettle has been preheated for 15 minutes to a temperature of about eO-SCC or the chewing gum is made in 
one step, immediately after preparation of gum base in the same mixer where the gum base and kettle has a temperature 
of about 60-80°C. 

[01 31 ] One half portion of the sorbitol is added together with the gum base and mixed for 3 minutes. Peppermint and 
menthol are then added to the kettle and mixed for 1 minute. The remaining half portion of so*itol is added and mixed 
for 1 minute. Softeners are slowly added and mixed for 7 minutes. Then aspartame and acesulfame are added to the 
kettle and mixed for 3 minutes. Xylitol is added and mixed for 3 minutes. The resulting gum mixture Is then discharged 
and e.g. transferred to a pan at a temperature of 40-48 °C. The gum is then rolled and scored into cores, sticks, balls, 
cubes, and any other desired shape, optionally followed by coating and polishing processes prior to packaging. 
[01 32] Evidently, within the scope of the invention, other processes and ingredients may be applied in the process of 
manufacturing the chewing gum. Variations of different ingredients are listed and explained below. 
[0133] The chewing gum according to the invention may comprise coloring agents. According to an embodiment of 
the invention, the chewing gum may comprise color agents and whiteners such as FD&C-type dyes and lakes, fruit and 
vegetable extracts, titanium dioxide and combinations thereof. Further useful chewing gum base components include 
antioxidants, e.g. butylated hydroxytoluene (BHT), butyl hydroxyanisol (BHA), propylgallate and tocopherols, and pre- 
servatives. 

[0134] In an embodiment of the invention, the chewing gum comprises softeners in an amount of about 0 to about 
1 8% by weight of the chewing gum, more typically about 0 to about 12% by weight of the chewing gum. 
[01 35] Softeners/emulsifiers may according to the invention be added both in the chewing gum and the gum base. 
[01 36] A gum base fonnulation may, in accordance with the present invention, comprise one or more softening agents 
e.g. sucrose polyesters including those disclosed in WO 00/25598, which is incorporated herein by reference, tallow, 
hydrogenated tallow, hydrogenated and partially hydrogenated vegetable oils, cocoa butter, degreased cocoa powder, 
glycerol monostearate, glycerol triacetate, lecithin, mono-, dl- and triglycerides, acelylated monogiycerides, fatty acids 
(e.g. stearic, palmitic, oleic and linoleic acids), and combinations thereof. As used herein the term 'softener* designates 
an Ingredient, which softens the gum base or chewing gum fomiulation and encompasses waxes, fats, oils, emulsifiers, 
surfactants and solubllisers. 

[01 37] To soften the gum base further and to provide it with water-binding properties, which confer to the gum base 
a pleasant smooth surface and reduce its adhesive properties, one or more emulsifiers is/are usually added to the 
composition, typically in an amount of 0 to 1 8% by weight, preferably 0 to 1 2% by weight of the gum base. Mono- and 
diglycerides of edible fatty acids, lactic acid esters and acetic acid esters of mono- and diglycerides of edible fatly acids, 
acetylated mono and diglycerides, sugar esters of edible fatty acids, Na-, K-, Mg- andCa-stearates, lecithin, hydroxylated 
iecithin and the like are examples of conventionally used emulsifiers which can be added to the chewing gum base. In 
case of the presence of a biologically or pharmaceutically active Ingredient as defined below, the fomiulation may 
comprise certain specific emulsifiers and/or solubllisers in order to disperse and release the active ingredient. 
[0138] Waxes are conventionally used for the adjustment of the consistency and for softening of the chewing gum 
base when preparing chewing gum bases. In connection with the present invention any conventionally used and suitable 
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type of wax may be used, such as for instance rice bran wax, polyetfiylene wax, petroleum wax (refined paraffin and 
microcrystalline wax), paraffin, bees'wax, oamauba wax or candelilla wax. In an embodiment of the invention, the gum 
base is wax-free. 

[0139] In an embodiment of the invention, the chewing gum comprises filler. 
5 [0140] A chewing gum base formulation may, if desired, include one or more fillersAexturisers including as examples, 
magnesium and calcium carbonate, sodium sulphate, ground limestone, silicate compounds such as magnesium and 
aluminum silicate, l<aolin and clay, aluminum oxide, silicium oxide, talc, titanium oxide, mono-, dl- and tri-calcium phos- 
phates, cellulose polymers, such as wood, and combinations thereof. 

[0141] In an embodiment of the invention, the chewing gum comprises filler in an amount of about 0 to about 50% by 
10 weight of the chewing gum, more typically about 1 0 to about 40% by weight of the chewing gum. 

[0142] In the present context, chewing gum ingredients may for example comprise bulk sweeteners, high-intensity 
sweeteners, flavoring agents, softeners, emulsifiers, coloring agents, binding agents, acidulants, fillers, antioxidants and 
othercomponents such as pharmaceutically orbiologically active substances, conferring desired propertiesto the finished 
chewing gum product. 

'5 [0143] Suitable bull< sweeteners include bothsugarand non-sugar sweetening components. Bulk sweeteners typically 
constitute from about 5 to about 95% by weight of the chewing gum, more typically about 20 to about 80% by weight 
such as 30 to 60% by weight of the gum. 

[0144] Useful sugar sweeteners are sacoharide-containing components commonly known in the chewing gum art 
including, but not limited to. sucrose, dextrose, maltose, dextrins, trehalose, D-tagatose, dried invert sugar, fructose, 
20 levulose, galactose, com syrup solids, and the like, alone or in combination. 

[01 45] Sorbitol can be used as a non-sugar sweetener. Other useful non-sugar sweeteners include, but are not limited 
to, other sugar alcohols such as mannltol, xylitol, hydrogenated starch hydrolysates, maltitol, isomaltol, erythritol, lactitol 
and the like, alone or in combination. 

[01 46] High-intensity artificial sweetening agents can also be used alone or in combination with the above sweeteners. 

25 Preferred-high intensity sweeteners include, but are not limited to sucralose, aspartame, salts of acesulfame, alitame, 
saccharin and its salts, cyclamic acid and its salts, glycyrrhlzin, dihydrochalcones, thaumatin, monellin, sterioside and 
the like, alone or in combination. In order to provide longer lasting sweetness and flavor perception, it may be desirable 
to encapsulate or othenwise control the release of at least a portion of the artificial sweetener. Techniques such as wet 
granulation, wax granulation, spray drying, spray chilling, fluid bed coating, coascervatlon, encapsulation in yeast cells 

30 and fiber extrusion may be used to achieve the desired release characteristics. Encapsulation of sweetening agents can 
also be provided using another chewing gum component such as a resinous compound. 

[0147] Usage level of the artificial sweetener will vary considerably and will depend on factors such as potency of the 
sweetener, rate of release, desired sweetness of the product, level and type of flavor used and cost considerations. 
Thus, the active level of artificial sweetener may vary from about 0.02 to about 30% by weight, preferably 0.02 to about 
35 8% per weight. When caniers used for encapsulation are included, the usage level of the encapsulated sweetener will 
be proportionately higher. Combinations of sugar and/or non-sugar sweeteners can be used in the chewing gum fomiu- 
latlon processed in accordance with the invention. Additionally, the softener may also provide additional sweetness such 
as aqueous sugar or alditol solutions. 

[0148] If a low calorie gum is desired, a low caloric bulking agent can be used. Examples of low caloric bulking agents 
40 include polydextrose, Raftilose, Raftilin, fructooligosaccharides (NutraFlora®), palatinose oligosaccharides; guar gum 
hydrolysates (e.g. Sun Fiber®) or indigestible dextrins (e.g. Fibersol®). However, other low calorie-bulking agents can 
be used. 

[01 49] The chewing gum according to the present invention may contain aroma agents and flavoring agents including 
natural and synthetic flavorings e.g. in the fonri of natural vegetable components, essential oils, essences, extracts, 

45 powders, including acids and other substances capable of affecting the taste profile. Examples of liquid and powdered 
flavorings include coconut, coffee, chocolate, vanilla, grape fruit, orange, lime, menthol, liquorice, caramel aroma, honey 
aroma, peanut, vralnut, cashew, hazelnut, almonds, pineapple, strawberry, raspberry, tropical fruits, cherries, cinnamon, 
peppennint, wintergreen, spearmint, eucalyptus, and mint, fruit essence such as from apple, pear, peach, strawberry, 
apricot, raspberry, cherry, pineapple, and plum essence. The essential oils Include peppermint, speamnint, menthol, 

so eucalyptus, clove oil, bay oil, anise, thyme, cedar leaf oil, nutmeg, and oils of the fruits mentioned above. 

[0150] The chewing gum flavor may be a natural flavoring agent, which is freeze-dried, preferably in the form of a 
powder, slices or pieces or combinations thereof. The particle size may be less than 3 mm, less than 2 mm or more 
preferred less than 1 mm, calculated as the longest dimension of the particle. The natural flavoring agent may in a form 
where the particle size is from about 3 jjim to 2 mm, such as from 4 (jim to 1 mm. Preferred natural flavoring agents 

55 include seeds from fruit e.g. from strawberry, blackberry and raspbeny. 

[0151] Various synthetic flavors, such as mixed fruit flavors may also be used in the present chewing gum centers. 
As indicated above, the aroma agent may be used in quantities smaller than those conventionally used. The aroma 
agents and/or flavors may be used In the amount from 0.01 to about 30% by weight of the final product depending on 
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the desired intensity of tine aroma and/or flavor used. Preferably, the content of aroma/flavor is in tlie range of 0.2 to 3% 
by weight of the total composition. 

[0152] in an embodiment of the invention, the flavoring agents comprise natural and synthetic flavorings in the form 
of natural vegetable components, essential oils, essences, extracts, powders, including acids and other substances 
capable of affecting the taste profile 

[01 53] Further chewing gum ingredients, which may be included in the chewing gum according to the present invention, 
include surfactants and/or solubilisers, especially when phannaceutically or biologically active ingredients are present. 
As examples of types of surfactants to be used as solubilisers In a chewing gum composition according to the Invention, 
reference Is made to H.P. Fiedler, Lexikon der Hilfstoffe fQr Pharmacle, Kosmetik und Angrenzende Gebiete, page 63-64 
(1981) and the lists of approved food emulsifiers of the individual countries. Anionic, cationic, amphoteric or non-ionic 
solubilisers can be used. Suitable solubilisers include lecithin, polyoxyethylene stearate, polyoxyethylene sotbitan fatty 
acid esters, fatty acid salts, mono and diacetyl tartaric acid esters of mono and diglycerides of edible fatty acids, citric 
acid esters of mono and diglycerides of edible fatty acids, saccharose esters of fatty acids, polyglycerol esters of fatty 
acids, polyglycerol esters of interesterified castor oil acid (E476), sodium stearoyllatylate, sodium lauryl sulfate and 
sorbitan esters of fatty acids and polyoxyethylated hydrogenated castor oil (e.g. the product sold under the trade name 
CREMOPHOR), block copolymers of ethylene oxide and propylene oxide (e.g. products sold under trade names 
PLURONIC and POLOXAMER),polyoxyethylene fatty alcohol ethers, polyoxyethylene sorbitan fatty acid esters, sorbitan 
esters of fatty acids and polyoxyethylene steraric acid esters. 

[01 54] Particularly suitable solubilisers are polyoxyethylene stearates, such as for Instance polyoxyethy lene(8)stearate 
and polyoxyethylene(40)stearate, the polyoxyethylene sorbitan fatty acid esters sold under the trade name TWEEN, for 
instance TWEEN 20 (monolaurate), TWEEN 80 (monooleate), TWEEN 40 (monopalmitate), TWEEN 60 (monostearate) 
or TWEEN 65 (tristearate), mono and diacetyl tartaric acid esters of mono and diglycerides of edible fatty acids, citric 
acid esters of mono and diglycerides of edible fatty acids, sodium stearoyllatylate, sodium laurylsulfate, polyoxyethylated 
hydrogenated castor oil, blockcopolymers of ethylene oxide and propyleneoxide and polyoxyethylene fatty alcohol ether. 
The solubiliser may either be a single compound or a combination of several compounds. In the presence of an active 
ingredient, the chewing gum may preferably also comprise a earner known in the art. 

[0155] In one embodiment the chewing gum according to the Invention comprises a phamiaceutically, cosmetically 
or biologically active substance. Examples of such active substances, a comprehensive list of which is found e.g. in WO 
00/25598, which is incorporated herein by reference, include drugs, dietary supplements, antiseptic agents, pH-ad]usting 
agents, anti-smoking agents and substances for the care or treatment of the oral cavity and teeth such as hydrogen 
peroxide and compounds capable of releasing urea during chewing. Examples of useful active substances in the form 
of antiseptics include salts and derivatives of guanidine and biguanidine (for instance chlorhexidine diacetate) and the 
following types of substances with limited water-solubility: quaternary ammonium compounds (e.g. ceramine, chlorox- 
ylenol, crystal violet, chloramine), aldehydes (e.g. paraformaldehyde), derivatives of dequaline, polynoxyllne, phenols 
(e.g. thymol, p-chlorophenol, cresol), hexachlorophene, salicylic anilide compounds, triclosan, halogenes (iodine, iodo- 
phores, chloroamlne, dlchlorocyanuric acid salts), alcohols (3,4 dichlorobenzyl alcohol, benzyl alcohol, phenoxyethanol, 
phenylethanol), cf. also Martindale, The Extra Phannacopoeia, 28th edition, page 647-578; metal salts, complexes and 
compounds with limited water-solubility, such as aluminum salts, (for instance aluminum potassium sulphate AIK(S04)2, 
1 2H2O) and salts, complexes and compounds of boron, barium, strontium, iron, calcium, zinc, (zinc acetate, zinc chloride, 
zinc gluconate), copper (copper chloride, copper sulphate), lead, silver, magnesium, sodium, potassium, lithium, mo- 
lybdenum, vanadl um should be included; othercompositions forthe care of mouth and teeth: for instance salts, complexes 
and compounds containing fluorine (such as sodium fluoride, sodium monofluorophosphate, aminofluorides, stannous 
fluoride), phosphates, carbonates and selenium. Further active substances can be found in J. Dent.Res. Vol. 28 No. 2, 
page 160-171,1949. 

[01 56] Examples of active substances in the fonn of agents adjusting the pH in the oral cavity include: acids, such as 
adipinlc acid, succinic acid, fumaric acid, or salts thereof or salts of citric acid, tartaric acid, malic acid, acetic acid, lactic 
acid, phosphoric acid and glutaric acid and acceptable bases, such as carbonates, hydrogen carbonates, phosphates, 
sulphates or oxides of sodium, potassium, ammonium, magnesium or calcium, especially magnesium and cateium. 
[0157] Active ingredients may comprise the below-mentioned compounds or derivates thereof but are not limited 
thereto: Acetaminophen, Acetyisalicyisyre Buprenorphine Bromhexin Celcoxib Codeine, Diphenhydramin, Diclofenac, 
Etoricoxib, Ibuprofen, Indometacin, Ketoprofen, Lumiracoxib, Morphine. Naproxen, Oxycodon, Parecoxib, Piroxicam, 
Pseudoefedrin, Rofecoxib, Tenoxicam, Tramadol, Valdecoxib, Calciumcarbonat, Magaldrate, Disulfiram, Bupropion, 
Nicotine, Azithromycin, Clarithromycin, Clotrimazole, Erythromycin, Tetracycline, Granisetron, Ondansetron, Pro- 
metazin, Tropisetron, Brompheniramine, Ceterizin, leco-Ceterizin, Chlorcyclizine, Chlorpheniramin, Chlorpheniramin, 
Difenhydramlne, Doxylamine, Fenofenadln, Guaifenesin, Loratidin, des-Lo rati din, Phenyltoloxamine, Promethazin, Py- 
rldamine, Terfenadin, Troxerutin, IVIethyldopa, Methylphenidate, Benzalcon. Chloride, Benzeth. Chloride, Cetylpyrid. 
Chloride, Chlorhexidine, Ecabet-sodium, Haloperidol, Allopurinol, Colchinine, Theophylline, Propanolol, Prednisolone, 
Prednisone, Fluoride, Urea, Miconazole, Actot, Glibenclamide, Glipizide, Metformin, Miglitol, Repaglinide, Rosigl'rtazone, 
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Apomorfin, Cialis, Sildenafil, Vardenafil, Diphenoxylate, Simethicone, CImetldine, Famotidine, Ranitidine, Ratinidine, 
cetrizin, Loratadine, Aspirin, Benzocalne, Dextrometorphan, Ephedrine, Phenylpropanolamine, Pseudoephedrine, Cis- 
apride, Domperidone, Metoclopramide, Acyclovir, DIoctylsulfosucc., Phenolphtalein, Almotriptan, Eletriptan, Ergotamine, 
Migea, Naratriptan, Rizatriptan, Sumatriptan, Zolmitriptan, Aluminum salts. Calcium salts, Fen-o salts. Silver salts, Zinc- 

5 salts. Amphotericin B, Chlorhexidlne, Miconazole, Triamcinolonacetonid, Melatonine, Phenobarbltol, Caffeine, Benzo- 
diazepiner. Hydroxyzine, Meprobamate, Phenothiazine, Buclizine, Brometazine, Cinnarizine, Cyclizine, DIfenhydramine, 
Dimenhydrinate, Buflomedil, Amphetamine, Caffeine, Ephedrine, Orllstat, Phenylephedrine, Phenylpropanolamin, Pseu- 
doephedrine, Sibutramin, Ketoconazole, Nitroglycerin, Nystatin, Progesterone, Testosterone, Vitamin B12, Vitamin C, 
Vitamin A, Vitamin D, Vitamin E, Pilocarpin, Alumlnumamlnoacetat, CImetldine, Esomeprazole, Famotidine, Lansopra- 

10 zole, Magnesiumoxide, Nizatide and or Ratinidine. 

[0158] Generally, it is preferred that the chewing gum and the gum bases prepared according to the invention is based 
solely on biodegradable polymers. However, within the scope of the invention further conventional chewing gum elas- 
tomers or elastomer plasticizers may be applied. Thus, in an embodiment of the Invention, the at least one biodegradable 
polymer comprises from at least 5% to at least 90% of the chewing gum polymers and where the rest of the polymers 

15 comprise polymers generally regarded as non-biodegradable, such as natural resins, synthetic resins and/or synthetic 
elastomers. 

[01 59] The chewing gum according to the Invention may be provided with an outercoatlng. The applicable hard coating 
may be selected from the group comprising of sugar coating and a sugarless coating and a combination thereof. The 
hard coating may e.g. comprise 50 to 1 00% by weight of a polyol selected from the group consisting of sorbitol, maltitol, 
mannitol, xylitol, erythrrtol, lactitol and Isomalt and variations thereof. In an embodiment of the invention, the outercoatlng 
is an edible film comprising at least one component selected from the group consisting of an edible fllm-fonning agent 
and a wax. The fllm-fomiing agent may e.g. be selected from the group comprising cellulose derivative, a modified 
starch, a dextrin, gelatine, shellac, gum arable, zein, a vegetable gum, a synthetic polymer and any combination thereof, 
In an embodiment of the invention, the outer coating comprises at least one additive component selected from the group 
25 comprising of a binding agent, a moisture-absorbing component, a film-forming agent, a dispersing agent, an antisticl<ing 
component, a bulking agent, a flavoring agent, a coloring agent, a pharmaceutically or cosmetically active component, 
a lipid component, a wax component, a sugar, an acid and an agent capable of accelerating the after-chewing degradation 
of the degradable polymer. 

[0160] In a further embodiment of the invention, the outer coating is a soft coating. The soft coating may comprise 
30 sugar free coating agent. 

EXAMPLE 7 

[0161] An experiment was set up in order to test chewing gum 2001 containing the blend of pure polyester type 2 
35 polymer based gum base compared with chewing gum 2007 containing the gum base based on a mixture of polyester 
type 1 and polyester type 2 polymers 2007, prepared and described In EXAMPLE 6. 

The gum centers were chewed in a chewing machine (CF Jansson). The chewing frequency was set to 1 Hz, a pH buffer 
was used as saliva and the temperature was set at 37'C. The chewing time was set to 60 seconds. After chewing, the 
chewed cud was measured using a rheometer, type AR1000 from TA Instruments. The oscillation measurement is 
40 performed at a stress within the linear viscoelastic region at a temperature of 37°C with a parallel plate system (d=2.0 
cm, hatched). G' vs. shear rate, and G', G" vs. frequency. 

[0162] The results from these measurements can be seen in fig. 1 (stress sweep) and fig. 2 (frequency sweep). 
[0163] From fig. 1 it can be seen that the chewing gum fonnulatlon containing polymer blends has a higher elastic 
modulus, meaning the chewing gum 2007 has improved texture property compared to the chewing gum fonnulatlon 
45 2001 which contains only polyester type 2 based polymers. 

[0164] Fig. 2 shows both the storage modulus G" and the elastic modulus G', a crossover between G' and G" is a sign 
of high elasticity, a crossover found at low frequency means higher elasticity compared with a crossover found at higher 
frequency. Again it is found that 2007 has higher elasticity compared to 2001 resulting In a crossover found at lower 
frequency. 

50 [0165] The above rtieological results confinn the fact that chewing gum containing gum bases made with the right 
combination of different polymers (polyester type 1 elastomer and polyester type 2 resin) has a texture closer to con- 
ventional gum bases and chewing gum, as compared to chewing gum containing gum bases only consisting of polyester 
type 2 based polymers. 

[01 66] The two chewing gum samples 2001 and 2007 were tested by serving them to the sensory panellists in tasting 
55 booths made in accordance with ISO 8598 standards at room temperature in 40 ml tasteless plastic cups with randomised 
3-flgure codes. Test samples were evaluated after chewing for 0-0.30 minutes (initial phase 1), 0.30-1 minutes (initial 
phase 2), 1 -1 .30 minutes (initial phase 3),1 -1 .30 minutes (intennediate phase 1), 4-4.30 minutes (intermediate 2), 4.30-5 
minutes (intennediate phase 3). 9-9.30 minutes (end phase 1), 9.30-10 minutes (end phase 2) respectively. Between 
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each sample tested, the panellists were allowed a break of 3 minutes. Every test is repeated. 
[01 67] The following texture parameters were assessed: softness, juicy, mint, cooling, slippery, sweetness, bitter note, 
elasticity and volume. For each of these parameters, the panellists were required to provide their assessments according 
to an arbitrary scale of 0-15. The data obtained were processed using a FIZZ computer program (French Bio System) 
and the results were transfonned to sensory profile diagrams as shown in fig. 3, fig. 4 and fig. 5. The major differences 
between test chewing gums In all phases were the following: 

[0168] Chewing gums prepared with a gum base comprising of a mixture of polyester type 1 and polyester type 2 
polymers showed a significantly higher elasticity, bigger volume and softer texture than corresponding chewing gums 
prepared with a gum base based only on polyester type 2 polymers. All three parameters are different In a positive 
direction compared with polyester type 2 based chewing gums, which lacks elasticity, volume and softness. 
[0169] Major differences were also found on taste parameters in the intemnediate and end testing phase, were the 
chewing gum based on a mixture of polyester type 1 and polyester type 2 showed significant higher mint, cooling and 
sweetness sensations. This is an important improvement compared to polyester type 2 biodegradable fonnulatlons 
where the period of flavor sensation is somewhat short compared to conventional chewing gum. 

EXAMPLE 8 



[01 70] An experiment was set up in orderto measure the Influence of different blends of polyestertype 1 and polyester 

type 2 (203-210). 

[0171] Accordingly, the following rheological parameters were measured using a rheometer, as described in Example 
7. All gum base fonnulations were evaluated measuring stress sweep and frequency sweep at 1 00°C. 
[0172] The results are summarized in fig. 6 and 7, as it appears that the higher amount of elastomer polymer as 
described in Example 4, the higher elastic property of the respective gum bases. From fig. 7 it appears that none of the 
gum bases shows crossovers between G' and G", but there Is a clear tendency showing G' and G" get closer with a 
higher content of elastomer. 

[01 73] The rtieology of gum bases containing low amounts of elastomer (203 and 204) shows similar curves, due to 
the minor difference In elastomer content. 



EXAMPLE 9 



[0174] In table 3 a number of fonnulatlons are evaluated by a panel according to sweetness, mint, cooling, juicy, 
elasticity, softness 1 , softness 2, volume and creaklness. The scale used for the evaluation was as follows: 1 being the 
lowest rating and 5 being the highest rating. 
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[01 75] As it can be seen from table 3, using differentcombinations of different poiymers offers the possibility of adjusting 
the texture and flavor into the desired properties. Different combinations of polyester type 1 elastomer and polyester 
type 2 resin give different texture and flavor profiles. 

[01 76] The profile shows higher elasticity with increasing amount of polyester type 1 elastomer. Moreover, based on 
the overall sensory texture evaluations on elasticity, softness, volume and creakiness, it is observed that there is an 
optimum texture profile found when using the combination 60% polyester type 1 elastomer and 40% poiyestertype 2 resin. 



Claims 

1 . Chewing gum comprising at least two different biodegradable polymers wherein at least two of said biodegradable 
polymers comprise a polyester polymer, 

wherein at least one of said at least two different biodegradable polymers comprises at least one biodegradable 
elastomer and at least one of said at least two different biodegradable polymers comprises at least one biodegradable 
elastomer plastlcizer, said biodegradable plasticizer comprising at least one biodegradable polymer. 

2. Chewing gum comprising at least two different biodegradable polymers according to claim 1 , wherein at least one 
of said at least two different biodegradable polymers comprises a polyester produced through reaction of at least 
one alcohol or derivative thereof and at least one acid or derivative thereof. 

3. Chewing gum comprising at least two different biodegradable polymers according to claim 1 or 2, wherein said 
alcohol derivative comprises an ester of an alcohol. 

4. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -3, wherein 
said acid derivative comprises estere, anhydrides or halides of cattioxylic acids. 

5. Chewing gum comprising at least two different biodegradable polymers accorcling to any of the claims 1 -4, wherein 
said acid derivative comprises methyl esters of acids. 

6. Chewing gum comprising at least two different biodegradable polymere according to any of the claims 1 -5, wherein 
said alcohols or derivatives thereof comprises polyols. 

7. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1-6, wherein 
said acids or derivatives thereof comprise polyfunctional carboxylic acids. 

8. Chewing gum comprising at least two different biodegradable polymere according to any of the claims 1 -7, wherein 
said at least one biodegradable polymer produced through reaction of at least one alcohol or derivative thereof and 
at least one acid or derivative thereof has a PD of 1 .1 to 20, preferably 1 .3 to 1 2. 

9. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -B, wherein 
at least one of said at least two different biodegradable polymers comprises a polyester obtained by polymerization 
of at least one cyclic ester. 

10. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -9, wherein 
said polyester obtained by polymerization of at least one cyclic ester is at least partly derived from a-hydroxy acids 
such as lactic and glycolic acids. 

11. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -1 0, wherein 
said polyester obtained by polymerization of at least one cyclic ester Is at least partly derived from a-hydroxy acids 
and where the obtained polyester comprises at least 20 mole% a-hydroxy acids units, preferably at least 50 mole% 
a-hydroxy acids units and most preferably at least 80 mole% a-hydroxy acids units. 

12. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1-11, wherein 
the at least two or more cyclic esters are selected from the groups of glycolides, lactides, lactones, cyclic carbonates 
or mixtures thereof. 

1 3. Chewing gum comprising at least two different biodegradable polymere according to any of the claims 1-12, wherein 
lactone monomere are chosen from the group of e-caprolactone, 5-valerolactone, y-butyralactone, and p-propiolac- 
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tone. It also includes e-caprolactones, 5-valerolactones, T^butyrolactones, or p-propiolactones that have been sub- 
stituted with one or more alky! or aryl substttuents at any non-carbonyl carbon atoms along the ring, including 
compounds in which two substituents are contained on the same carbon atom. 

14. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1-13, wherein 
the carbonate monomer is selected from the group of trimethylene carbonate, 5-all<yl-1 ,3-dioxan-2-one, 5,5-dialkyl- 
1 ,3-dioxan-2-one, or 5-alkyl-5-alkyloxycarbonyl-1 ,3-dloxan-2-one, ethylene carbonate, 3-ethyl-3-hydroxymethyl, 
propylene carbonate, trimethylolpropane monocarbonate, 4, 6dimethyl-1 , 3-propylene carbonate, 2, 2-dimethyl tri- 
methylene carbonate, and 1 , 3-dioxepan-2-one and mixtures thereof. 

1 5. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1-14, wherein 
cyclic ester polymers and their copolymers resulting from the polymerization of cyclic ester monomers comprising 
poly (L-lactide) ; poly (D-lactide) ; poly (D, L-lactide) ; poly (mesolactide) ; poly (glycolide) ; poly 
(trimethylenecarbonate) ; poly (epsilon-caprolactone) ; poly (L-lactide-co-D, L-lactide); poly (L-lactide-co-meso- 
lactide) ; poly (L-lactide-co-glycolide) ; poly (L-lactide-co-trimethylenecarbonate) ; poly (L-lactide-co-epsilon- 
caprolactone) ; poly (D, L-lactide-co-meso-lactide) ; poly (D, L-lactide-co-glycolide) ; poly (D, L-lactide-co- 
trimethylenecarbonate) ; poly (D, L-lactide-co-epsilon-caprolactone) ; poly (meso-lactide-co-glycolide) ; poly (meso- 
lactide-co-trimethylenecarbonate) ; poly (meso-lactide-co-epsilon-caprolactone) ; poly (glycolide- 
cotrimethyleneoarbonate) ; poly (glycollde-co-epsilon-caprolactone). 

1 6. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -1 5, wherein 
said polyester obtained by polymerization of at least one cyclic ester has a PD of 1 .1 to 15, preferably 1 .3 to 9. 

1 7. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1-16, wherein 
at least one of said at least one biodegradable elastomers comprises said polyester produced through reaction of 
at least one alcohol or derivative thereof and at least one acid or derivative thereof. 

1 8. Chewing gum comprising at leasttwo different biodegradable polymers according to claim 1 7, wherein said elastomer 
is produced through reaction of at least one acid chosen from terephthalic, phthalic, adipic, pimelic acids or combi- 
nations thereof with at least one alcohol chosen from the groups of diethylene and 1 ,4-butylene diols orcombinations 
thereof. 

19. Chewing gum comprising at least two different biodegradable polymers according to claim 17 or 18, wherein said 
at least one biodegradable elastomer produced through reaction of at least one alcohol or derivative thereof and at 
least one acid or derivative thereof has a molecular weight of 1 0000-250000 g/mol (Mn), preferably 20000-1 50000 
g/mol (Mn). 

20. Chewing gum comprising at leasttwo different biodegradable polymers according to any of the claims 1 -1 9, wherein 
at least one of said biodegradable elastomer plasticizers comprises said polyester produced through reaction of at 
least one alcohol or derivative thereof and at least one acid or derivative thereof. 

21 . Chewing gum comprising at leasttwo different biodegradable polymers according to claim 20, wherein said elastomer 
plasticizer is produced through reaction of at least one acid chosen from terephthalic, succinic, malonic, and adipic 
acids or combinations thereof with at least one alcohol chosen from ethylene, diethylene or 1 ,4-butylene diols and 
combinations thereof. 

22. Chewing gum comprising at leasttwo different biodegradable polymers according to claim 20 or 21, wherein said 
at least one biodegradable elastomer plasticizer produced through reaction of at least one alcohol or derivative 
thereof and at least one acid or derivative thereof has a molecular weight of 500-19000 g/mol (Mn), preferably 
1500-9000 g/mol (Mn). 

23. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -22, wherein 
at least one of said biodegradable elastomers comprises said polyester obtained by polymerization of at least one 

cyclic ester. 

24. Chewing gum comprising at leasttwo different biodegradable polymers according to claim 23, wherein the molecular 
weight of said biodegradable elastomer comprising at least one of said polyesters obtained by polymerization of at 
least one cyclic ester is within the range of 10000 - 1000000 g/mol (Mn), preferably within the range of 30000 - 
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250000 g/mol (Mn). 

25. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -24, wherein 
at least one of said biodegradable elastomer plasticizets comprises said polyester obtained by polymerization of at 
least one cyclic ester. 

26. Chewing gum comprising at least two different biodegtadable polymers according to any of the claims 1 -25, wherein 
said chewing gum comprises at least one elastomer plasticizer comprising at least one of said polyesters obtained 
by polymerization of at least one cyclic ester and at least one elastomer comprising at least one of said polyesters 
produced through reaction of at least one alcohol or derivative thereof and at least one acid or derivative thereof. 

27. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -26, wherein 
the at least two different polymers are hydrophilic. 

28. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -27, wherein 
the difference in molecular weight between the at least two different polymers is at least 1 000 g/mol Mn. 

29. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -28, wherein 
the difference in molecular weight between the at least two different polymers is at least 20000 g/mol, preferably at 
least 50000 g/mol Mn. 

30. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -29, wherein 
the molecular weight of said biodegradable plasticizer comprising at least one of said polyesters obtained by po- 
lymerization of at least one cyclic ester is in the range of 500 - 19000 g/mol, preferably within the range of 1500 - 
9000 g/mol Mn. 

31 . Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -30, wherein 
said at least two different biodegradable polymers have a different glass transition temperature Tg. 

32. Chewing gum comprising at leastlwo different biodegradable polymers according to any of the claims 1 -31 , wherein 
at least one of the applied biodegradable polymers, preferably a plasticizer, has a glass transition temperature of 
at least +1 "C, preferably at least +1 0°C and more preferably at least +20''C. 

33. Chewing gum comprising at leasttwo different biodegradable polymers according to any of the claims 1 -32, wherein 
at least one of the at least two different biodegradable polymers has a glass transition temperature of less than O'C, 
preferably less than -SO'C and more preferably less than -50°C. 

34. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -33, wherein 
the resulting chewing gum has at least two different glass transition temperatures Tg. 

35. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -34, wherein 
the chewing gum comprises at least one biodegradable elastomer having a glass transition temperature Tg below 
O'C and at least one biodegradable plasticizer having a glass transition temperature Tg exceeding 0°C. 

36. Chewing gum comprising at leasttwo different biodegradable polymers according to any of the claims 1 -35, wherein 
said chewing gum comprises at least one biodegradable elastomer in the amount of 0.5 to 70% by weight of the 
chewing gum, at least one biodegradable plasticizer in the amount of 0.5 to 70% by weight of the chewing gum and 
at least one chewing gum ingredient chosen from the groups of softeners, sweeteners, flavoring agents, active 
ingredients and fillers in the amount of 2 to 80% by weight of the chewing gum. 

37. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -36, wherein 
all the biodegradable polymers comprised in the chewing gum comprise at least 25%, preferably at least 50% of 
the chewing gum polymers. 

38. Chewing gum comprising at leasttwo different biodegradable polymers according to any of the claims 1 -37, wherein 
all the biodegradable polymers comprised in the chewing gum comprise at least 80%, preferably at least 90% of 
the chewing gum polymers. 
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39. Chewing gum comprising at least two different biodegradable polymers according to any of thie claims 1 -38, wherein 
the chewing gum is substantially free of non-biodegradable polymers. 

40. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -39, wherein 
said chewing gum ingredients comprise flavoring agents. 

41 . Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -40, wherein 
said chewing gum comprises flavor in the amount of 0.01 to 30 % by weight, said percentage being based on the 
total weight of the chewing gum, preferably 0.2 to 4 % by weight, said percentage being based on the total weight 
of the chewing gum. 

42. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -41 , wherein 
said chewing gum ingredients comprise sweeteners. 

43. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -42, wherein 
the chewing gum comprises bulk sweeteners in the amount of 5 to 95% by weight of the chewing gum, more typically 
20 to 80% by weight of the chewing gum. 

44. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -43, wherein 
the chewing gum comprises high-intensity sweeteners In the amount of 0 to 3% by weight of the chewing gum, more 
typically 0.05 to 0.5% by weight of the chewing gum. 

45. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -44, wherein 
the chewing gum comprises at least one softener in the amount of 0 to 1 B% by weight of the chewing gum, more 
typically 0 to 12% by weight of the chewing gum. 

46. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -45, wherein 
said chewing gum Ingredients comprise active ingredients. 

47. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -46, wherein 
the chewing gum comprises filler in an amount of 0 to 50% by weight of the chewing gum, preferably 10 to 40% by 
weight of the chewing gum. 

48. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -47, wherein 
the chewing gum comprises at least one coloring agent. 

49. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -48, wherein 
the chewing gum Is coated with an outer coating. 

50. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -49, wherein 
said chewing gum comprises at least one elastomer comprising at least one of said polyesters obtained by polym- 
erization of at least one cyclic ester and at least one elastomer plasticlzer comprising at least one of said polyesters 
produced through reaction of at least one alcohol or derivative thereof and at least one acid or derivative thereof. 

51 . Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -50 wherein 
said chewing gum is wax-free. 

52. Chewing gum comprising at least two different biodegradable polymers according to any of the claims 1 -50, wherein 
said chewing gum comprises wax. 

53. Chewing gum according to any of the claims 1 -39, wherein the chewing gum Is a gum base. 



Patentanspriiche 

1. Kaugumml, umfassend mindestens zwei verschiedene bloabbaubare Polymere, wobel mindestens zwei der bioab- 
baubaren Polymere ein Polyester-Polymer umfassen, wobei mindestens eines der mindestens zwei verschledenen 
bioabbaubaren Polymere mindestens ein bioabbaubares Elastomer umfasst und mindestens eines der mindestens 



19 



EP 1 545 234 B1 



zwei vetschiedenen bioabbaubaren Polymere mindestens einen bioabbaubaren Elastomer-Weichmacher umfasst, 
wobei der bioabbaubare Weichmacher mindestens ein bioabbaubares Polymer umfasst. 

2. Kaugummi, umfassend mindestens zwei vetschiedene bioabbaubare Polymere, nach Anspruch 1, wobei mindestens 
eines der mindestens zwei verschiedenen bioabbaubaren Polymere einen Polyester umfasst, der durch die Um- 
setzung mindestens eines Allcohols Oder eines Derivats desselben und mindestens einer Sdure Oder eines Derivats 
derselben erzeugt wird. 

3. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Ansprucfi 1 Oder 2, wobei 
das Alkohol-Derivat einen Ester eines Akohols unrfasst. 

4. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendelnem der AnsprQche 
1-3, wobei das Saure-Derivat Ester, Anhydride oder Halogenide von Carbonsduren umfasst. 

5. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendeinem der AnsprQche 
1-4, wobei das SSure-Derlvat IVIethylester von Sauren umfasst. 

6. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendelnem der AnsprQche 
1-5, wobei die AII<ohole Oder Derivate derselben Polyoie umfassen. 

7. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendeinem der ArisprQche 
1 -6, wobei die Sauren oder Derivate derselben polyfunktionelie Cait)ons§uren umfassen. 

8. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
1 -7, wobei das mindestens eine bioabbaubare Polymer, das durch eine Umsetzung mindestens eines Alkohols oder 
eines Derivats desselben und mindestens eIner Saure oder eines Derivats derselben erzeugt wird, eine PD von 1 ,1 
bis 20, bevorzugt 1,3 bis 12 aufwelst. 

9. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendeinem der AnsprQche 
1 -8, wobei mindestens eines der mindestens zwei verschiedenen bioabbaubaren Polymeren einen Polyester um- 
fasst, der durch Polymerisation mindestens eines cyclischen Esters erhalten wird. 

10. Kaugummi, umfassend mindestens zwei verscliiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
1-9, wobei der Polyester, der durch Polymerisation mindestens eines cyclischen Esters erhalten wird, zumindest 
teliweise von a-Hydroxysauren, wie Milch- und Glycolsaure, abgeleltet 1st. 

1 1 . Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendeinem der AnsprQche 
1 -1 0, wobei der Polyester, der durch Polymerisation mindestens eines cyclischen Esters erhalten wird, mindestens 
teliweise von a-Hydroxys^uren abgeleltet 1st und wobei der erhaltene Polyester mindestens 20 Mol-% a-Hydroxy- 
saure-Einheiten, bevorzugt mindestens 50 Mol-% a-HydroxysSure-Elnhelten und am bevorzugtesten mindestens 
80 Mol-% a-Hydroxysaure-Einhelten umfasst. 

12. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
1-11, wobei die mindestens zwei oder mehr cyclischen Ester ausgewahit sind aus der Gmppe von Glycoliden, 
Lactiden, Lactonen, cyclischen Carbonaten oder deren MIschungen. 

13. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
1-12, wobei Lacton-Monomere ausgewahit slnd aus der Gruppe von e-Caprolacton, S-Valerolacton, Y-Butyrolacton 
und p-Proploiacton. Sie schlieBt auch e-Caproiactone, 8-Valeroiactone, y-Butyrolactone oder p-Propiolactone eIn, 
die mit einem oder mehreren Aikyi- oder Aryl-Substltuenten an Irgendeinem Nicht-Cariaonylkohlenstoffatom entiang 
des Rings substltuiert worden sind, einschlieBlich Verbindungen, In denen zwei Substituenten an demseiben Koh- 
lenstoffatom enthaiten sind. 

14. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 

1- 13, wobei das Carbonat-Monomer ausgewahit 1st aus der Gruppe von Trimethylencarbonat, 5-Alkyl-1,3-dioxan- 

2- on, 5,5-Diali<yl-1,3-dloxan-2-on oder5-Alkyl-5-alkyloxycatbonyl-1,3-dioxan-2-on, Ethyiencarbonat, 3-Ethyl-3-hy- 
droxymethylpropylencatbonat, Trimethylolpropanmonocarbonat, 4,6-Dlmethyl-1,3-propylencarbonat, 2.2-Dime- 
thyitrimethylencarbonat und 1 ,3-Dioxepan-2-on und deren MIschungen. 
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15. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -14, wobei cyclische Ester-Polymere und deren Copolymere, die das Ergebnis der Polymerisation von cyclischen 
Ester-Monomeren sind, umfassen: Poly(L-lactid); Poly(D-lactid); Poly(D,L-lactid); Poly(mesolactid); Poly(glycolid); 
Poly(trimethylencarbonat); Poly(epsilon-caprolacton); Poly(L-lactid-co-D,L-lactid); Poly(L-lactid-co-mesolactid); Po- 
5 ly(L-lactid-co-glycolid); Poly(L-lactid-co-trimethylencarbonat); Poly(L-lactid-co-epsilon-caprolacton); Poly(D,L-lac- 

tid-co-mesolactid); Poly(D,L-lactid-co-giycolid); Poly(D,L-lactid-co-trimethylencarbonat); Poly-(D,L-lactid-co-epsi- 
lon-caprolacton); Poly(mesolactid-co-glycolid);Poly-(mesolactid-co-trimethylencarbonat);Poly(mesolactid-co-epsi- 
lorl-caprolacton); Poly(glycolid-co-trimethylencarbonat); Poly(glycolid-co-epsiloncaprolacton). 

10 1 6. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
1-15, wobei der Polyester, der durch die Polymerisation mindestens eines cyclischen Esters erhatten wird, eine PD 
von 1,1 bis 15, bevorzugt 1,3 bis 9 aufweist. 

1 7. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
15 1-16, wobei mindestens eines des mindestens einen bioabbaubaren Elastomers den Polyester umfasst, der durch 

die Umsetzung mindestens eines Allcohols oder Derivats desselben und mindestens einerSdure odereines Derivats 
derselben erzeugt wird. 

18. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Anspruch 17, wobei das 
20 Elastomer durch die Umsetzung mindestens einer SSure, die aus Terephthal-, Phthal-, Adipin-, Pimeiinsdure oder 

deren Kombinationen ausgewdhlt ist, mit mindestens einem All(ohol erzeugt wird, der aus den Gruppen von Diethy- 
len- und 1 ,4-Butylendiol oder deren Kombinationen ausgewShlt ist. 

1 9. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Anspruch 1 7 oder 1 8, wobei 
25 das mindestens eine bioabbaubare Elastomer, das durch die Umsetzung mindestens eines Alkohols oder eines 

Derivats desselben und mindestens einer Sdure oder eines Derivats derselben erzeugt wird, ein Molekulargewicht 
von 10000-250000 g/IMol (Mn), vorzugsweise 20000-150000 g/Mol (Mn) aufweist 

20. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
30 1-19, wobei mindestens einer der bioabbaubaren Elastomer-Weichmacher den Polyester umfasst, der durch die 

Umsetzung mindestens eines Alkohols oder eines Derivats desselben und mindestens einer S&ure oder eines 
Derivats derselben erzeugt wird. 

21. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Anspruch 20, wobei der Ela- 
35 stomer-Weichmacher durch die Umsetzung mindestens einer S^ure, die aus Terephthal-, Bernstein-, Malon- und 

Adipinsaure oder deren Kombinationen ausgewahit ist, mit mindestens einem Alkohol erzeugt wird, der aus Ethylen-, 
Dlethylen- oder 1 ,4-Butylendiol und deren Kombinationen ausgewShIt ist. 

22. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Anspruch 20 oder 21 , wobei 
"0 der mindestens eine bioabbaubare Elastomer-Weichmacher, der durch die Umsetzung mindestens eines Alkohols 

Oder eines Derivats desselben und mindestens einer Saure oder eines Derivats derselben hergestellt wird, ein 

Molekulargewicht von 500-19000 g/Mol (Mn), vorzugsweise 1500-9000 g/Mol (Mn) aufweist. 

23. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQche 
45 1 -22, wobei mindestens eines der bioabbaubaren Elastomere den Polyester umfasst, der durch die Polymerisation 

mindestens eines cyclischen Esters erhalten wird. 

24. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Anspruch 23, wobei das 
Molekulargewicht des bioabbaubaren Elastomers, das mindestens einen der Polyester umfasst, die durch Polyme- 

50 risation mindestens eines cyclischen Esters erhalten werden, im Bereich von 1 0000-1 000000 g/Mol (Mn), vorzugs- 

weise im Bereich von 30000-250000 g/Mol (Mn) liegt. 

25. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1-24, wobei mindestens einer der bioabbaubaren Elastomer-Weichmacher den Polyester umfasst, der durch Poly- 

55 merisation mindestens eines cyclischen Esters erhalten wird. 

26. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspruche 
1 -25, wobei der Kaugummi mindestens einen Elastomer-Weichmacher, dermindestens einen der Polyester umfasst, 
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die durch die Polymerisation von mindestens einem cyclischen Ester erhalten werden, und mindestens ein Elastomer 
umfasst, das mindestens einen der Polyester umfasst, die durch die Umsetzung mindestens eines Alkohols Oder 
eines Derivats desselben und mindestens einer SSure oder eines Derivats derselben erzeugt werden. 

s 27. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprQclie 
1 -26, wobei die mindestens zwei verschledenen Polymere hydrophil sind. 

28. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach Irgendeinem der AnsprClche 
1 -27, wobel der Unterschled Im Molekulargewlcht zwischen den mindestens zwei verschledenen Polymeren mln- 

10 destens 1 000 g/Mol Mn betrSgt. 

29. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach Irgendeinem der Anspriiche 
1 -28, wobei der Unterschled im Molekulargewlcht zwischen den mindestens zwel verschledenen Polymeren min- 
destens 20000 g/Mol, vorzugsweise mindestens 50000 g/Mol Mn betragt. 

15 

30. Kaugummi, umfassend zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 1 -29, wobei 
das Molekulargewlcht des bioabbaubaren Weichmachers, der mindestens einen der Polyester umfasst, die durch 
die Polymerisation mindestens eines cyclischen Esters erhalten werden, Im Berelch von 500-1 9000 g/Mol, bevorzugt 
im Berelch von 1500-9000 g/Mol Mn liegt. 

20 

31. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach Irgendeinem der AnsprQche 
1 -30, wobel die mindestens zwel verschledenen bioabbaubaren Polymere eine unterschiediiche GlasQbergangstem- 
peraturTg aufwelsen. 

25 32. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -31 , wobei mindestens eines der verwendeten bioabbaubaren Polymere, bevorzugt ein Weichmacher, eine Glas- 
Ubergangstemperatur von mindestens +1°C, bevorzugt mindestens +10°C und bevorzugter mindestens +20''C 
aufwelst. 

30 33. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1-32, wobel mindestens eines der mindestens zwei verschledenen bioabbaubaren Polymere eine GlasQber- 
gangstemperatur von weniger als 0°C, bevorzugt wenlger als -30°C und bevorzugter weniger ais -50°C aufwelst. 

34. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
35 1 -33, wobei der resultierende Kaugummi mindestens zwel verschiedene GlasQbergangstemperaturen Tg aufwelst. 

35. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach Irgendeinem der Anspriiche 
1-34, wobel der Kaugummi mindestens ein bioabbaubares Elastomer mit eInerGlasUbergangstemperaturTg unter 
0°C und mindestens einen bioabbaubaren Weichmacher mit eIner GlasiibergangstemperaturTg umfasst, die 0°C 

40 Qberschreltet. 

36. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach irgendeinem der Anspruche 
1 -35, wobel der Kaugummi mindestens ein bioabbaubares Elastomer in einer Menge von 0,5 bis 70 Gew.-% des 
Kaugummis, mindestens einen bioabbaubaren Weichmacher In eIner Menge von 0,5 bis 70 Gew.-% des Kaugummis 

45 und mindestens einen Kaugummi-Bestandteil, welcher aus den Gruppsn von welchmachenden MItteIn, SillJungs- 

mitteln, Geschmacksmittein, aktiven Bestandtellen und FQIIstoffen ausgewdhlt 1st, In eIner Menge von 2 bis 80 Gew.- 
% des Kaugummis unnfasst. 

37. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
so 1 -36, wobel alle bioabbaubaren Polymere, die In dem Kaugummi enthalten sind, mindestens 25 %, bevorzugt 

mindestens 50 % der Kaugummi-Polymere umfassen. 

38. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -37, wobei alle bioabbaubaren Polymere, die In dem Kaugummi enthalten sind, mindestens 80 %, bevorzugt 

55 mindestens 90 % der Kaugummi-Polymere umfassen. 



39. Kaugummi, umfassend mindestens zwel verschiedene bioabbaubare Polymere, nach irgendeinem der Anspruche 
1-38, wobei der Kaugummi im Wesentllchen frei von nicht-bloabbaubaren Polymeren 1st. 
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40. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -39, wobei die Kaugummi-Bestandteile Geschmacksmittel umfassen. 

41 . Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nacli irgendeinem der Anspriiche 
5 1 -40, wobei der Kaugummi Geschmacl<sstoff in einer IVIenge von 0,01 bis 30 Gew.-% umfasst, wobei der Prozentsatz 

auf das Gesanfitgewicht des Kaugummis bezogen ist, vorzugsweise 0,2 bis 4 Gew.-%, wobei der Prozentsatz auf 
das Gesamtgewicht des Kaugummis bezogen Ist. 

42. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
10 1 -41 , wobei die Kaugummi-Bestandteile SQ3ungsmittei umfassen. 

43. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -42, wobei der Kaugummi FiillsQBstoffe in einer Menge von 5 bis 95 Gew.-% des Kaugummis, typischer20 bis BO 
Gew.-% des Kaugummis, umfasst. 

15 

44. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1-43, wobei der Kaugummi Hochintensitats-SiiBungsmittel in einer It^enge von 0 bis 3 Gew.-% des Kaugummis, 
typischer 0,05 bis 0,5 Gew.-% des Kaugummis umfasst. 

20 45. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der Anspriiche 
1 -44, wobei der Kaugummi mindestens ein weichmachendes Mittel In einer Menge von 0 bis 1 8 Gew.-% des Kau- 
gummis, typischer 0 bis 12 Gew.-% des Kaugummis umfasst. 

46. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
25 1 -45, wobei die Kaugummi-Bestandteile aktive Bestandteile umfassen. 

47. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1 -46, wobei der Kaugummi FQIIstoffe in einer Menge von 0 bis 50 Gew.-% des Kaugummis, bevorzugt 1 0 bis 40 
Gew.% des Kaugummis umfasst. 

30 

48. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1 -47, wobei der Kaugummi mindestens ein Farbemittel umfasst. 

49. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
35 1 -48, wobei der Kaugummi mit einem SuBeren Oberzug beschlchtet Ist. 

50. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1 -49, wobei der Kaugummi mindestens ein Elastomer, das mindestens einen der Polyester umfasst, die durch die 
Polymerisation von mindestens einem cyclischen Ester erhalten werden, und mindestens einen Elastomer-Weich- 

40 macher umfasst, der mindestens einen der Polyester umfasst, die durch die Umsetzung mindestens eines Alkohols 

Oder eines Derivats desselben und mindestens einer S&ure oder eines Derivats derselben erzeugt werden. 

51. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1 -50, wobei der Kaugummi wachsfrei ist. 

45 

52. Kaugummi, umfassend mindestens zwei verschiedene bioabbaubare Polymere, nach irgendeinem der AnsprOche 
1 -50, wobei der Kaugummi Wachs umfasst. 

53. Kaugummi nach irgendeinem der AnsprOche 1 -39, wobei der Kaugummi eine Gummlbasis ist. 

50 

Revendications 

1 . Chewing-gum comprenant au moins deux polym^res biod^gradables diff^rents, dans lequel au molns deux desdits 
55 polym^res biod^gradables comprennent un polymere de polyester, dans lequel au moins I'un desdits au moins 

deux polym^res biod^gradables diffSrents comprend au moins un Slastom&re biodegradable et au moins I'un desdits 
au moins deux polymferes biod^gradables diff^rents comprend au moins un plastifiant ^lastom^re biodegradable, 
ledit plastifiant biodegradable comprenant au moins un polymere biodegradable. 
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2. Chewing-gum comprenant au moins deux polymeres biodSgradables differents selon la revendication 1 , dans lequel 
au moins I'un desdits au moins deux polymeres biod^gradabies differents comprend un polyester produit par la 
reaction d'au moins un alcool ou un d^riv^ de celui-ci et au moins un acide ou derive de celui-ci. 

3. Chewing-gum comprenant au moins deux polym6res biod^gradables differents selon la revendication 1 ou 2, dans 
lequel ledrt derive d'alcool comprend un ester d'un alcool. 

4. Chewing-gum comprenant au moins deux polym&res biodSgradables differents selon I'une quelconque des reven- 
dications 1 k 3, dans lequel ledrt derive d'acide comprend des esters, des anhydrides ou des haiogenures d'acides 
carboxyliques. 

5. Chewing-gum comprenant au moins deux polym&res biodegradables differents selon I'une quelconque des reven- 
dications 1 k 4, dans lequel ledit derive d'acide comprend des methyl-esters d'acides. 

6. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 5, dans lequei lesdits alcools ou derives de ceux-ci comprennent des polyols. 

7. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 6, dans lequei lesdits acides ou derives de ceux-ci comprennent des acides carboxyliques polyfonc- 
tionnels. 

8. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 7, dans lequel au moins un polymere biodegradable produit par la reaction d'au moins un alcool ou 
derive de celui-ci et au moins un acide ou d6riv6 de celui-ci ont une valeur PD de 1 , 1 & 20, de preference de 1 ,3 a 1 2. 

9. Chewing-gum comprenant au moins deux polymeres biodegradables differents seion I'une quelconque des reven- 
dications 1 k 8, dans lequel au moins I'un desdits au moins deux polymeres biodegradables differents comprend 
un polyester obtenu par polymerisation d'au moins un ester cyclique. 

10. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 9, dans lequel ledit polyester obtenu par polymerisation d'au moins un ester cyclique est au moins 
partiellement derive d'a-hydroxy-acides tels que les acides lactiques et glycoliques. 

11. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1^10, dans lequel ledit polyester obtenu par polymerisation d'au moins un ester cyclique est partiellement 
derive d'a-hydroxy-acides et le polyester obtenu comprenant au moins 20 % en mole d'unites d'a-hydroxy-acides, 
de preference au moins 50 % en mole d'unites d'a-hydroxy-acides et de maniere preteree entre toute, de preference 
au moins 80 % en mole d'unites d'a-hydroxy-acides. 

12. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 & 11 , dans lequel au moins deux esters cycliques ou plus sont choisis dans les groupes des glycolides, 
lactides, lactones, carbonates cycliques ou des melanges de ceux-ci. 

13. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 1 2, dans lequel les monomeres lactone sont choisis dans le groupe comprenant I'e-caprolactone, le 
5-val6rolactone, et le p-propiolactone. II comprend egalement les e-caprolactone, 5-vaierolactone, y-butyrolactones 
ou |}-proplolactones qui ont ete substitues par un ou plusieurs substituants alkyle ou atyle au niveau de tout atome 
de cariione non carbonyle le long du cycle, comprenant les composes dans lesquels deux substituants sont contenus 
sur le meme atome de carbone. 

14. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dicatlons 1 a 1 3, dans lequel le monomere carbonate estchoisi dans le groupe comprenant le trimethylene cartDonate, 
le 5-alkyl-1 ,3-dioxan-2-one, le 5,5-dialkyl-1 ,3-dioxan-2-one ou le 5-alkyl-5-alkyloxycarbonyl-1/,3-dioxan-2-one, les 
ethyiene-carbonates, le 3-6thyl-3-hydroxym6thyle, le propylene carbonate, le trimethylolpropane monocarisonate, 
le 4,6-dimethyl-1,3-propyiene carbonate, le 2,2-dim6thyl-trimethyiene carbonate et le 1 ,3-dloxepan-2-one et leurs 
melanges. 



15. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
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dications 1 a 14, dans lequel les polymeres d'estercyclique et leuts copolymferes resultant de la polymerisation de 
monomferes d'esters cycllques comprennent le poly (L-lactide) ; le poly (D-lactide) ; le poly (D,L-lactide) ; le poly 
(m6solactide) ; le poly (glycolide) ; le poly (trimethylene carbonate), le poly(epsilon-caprolactone) ; le poly(L-lactide 
co-D,L-lactlde) ; lepoly(L-lactide-co-meso-lactide) ; lepoly(L-lactide-co-glycolide) ; lepoly(L-lactide-co-trim6thyl6ne 
carbonate); le poly (L-lactide-co-epsilon-caprolactone) ; ; le poly(D,L-lactide-co-meso-lactlde) ; le poly(D,L-lactide- 
co-glycolide) ; le poly(D,L-lactide-co-trlmethylene carbonate) ; lepoiy(D,L-lactide-co-epsilon-caprolactone) ; lepoly 
(meso-lactide-co-glycollde; le poly(leso-lactide-co-trim6thylfene carbonate; le poly(meso-lactlde-co-epsilon-capro- 
lactone; le poly(glycolide-cotrimethylene carbonate) ; le poly(glycolide-co-epsilon-caprolactone). 

16. Chewing-gum comprenant au moins deux polymeres biod^gradables diff^rents selon I'une quelconque des reven- 
dicatlons 1 a 1 5, dans lequel ledit polyester obtenu par polymerisation d'au moins un ester cyclique a une valeur 
PD de 1 ,1 a 15, de preference de 1 ,3 a 9. 

17. Chewing-gum comprenant au moins deux polymeres biodegradabies diff^rents selon I'une quelconque des reven- 
dications 1^16, dans lequel au moins I'un desdits au moins un eiastom^re biodegradable comprend ledit polyester 
produit par reaction d'au moins un alcool ou derive de celul-ci et au moins un acide ou derive de celul-ci. 

18. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon la revendlcation 17, dans 
lequel ledit eiastomere est produit par reaction d'au moins un acide choisi parmi les acides teraphtalique, phtaiique, 
adipique, pimeiique ou leurs combinaisons avec au moins un alcool choisi pamii les groupes de diols diethylene et 
1 ,4-butyiene ou leurs combinaisons. 

19. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon la revendlcation 17 ou IB, 
dans lequel ledit au moins un eiastomere biodegradable produit par reaction d'au moins un alcool ou derive de 
celui-ci et au moins un acide ou derive de celul-ci a un poids moieculaire de 1 0000-250000 g/mole (Mn), de preference 
de 20000-150000 g/mole (Mn). 

20. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon I'une quelconque des reven- 
dications 1^19, dans lequel au moins fun desdits plastifiants eiastomeres biodegradabies comprend ledit polyester 
produit par reaction d'au moins un alcool ou derive de celui-ci et au moins un acide ou derive de celui-ci. 

21. Chewing-gum comprenant au moins deux polymferes biodegradabies differents selon la revendlcation 20, dans 
lequel ledit plastifiant eiastomere est produit par reaction d'au moins un acide choisi pamii les acides terephtalique, 
succinique, malonique et adipique ou leurs combinaisons, avec au moins un alcool choisi pamrii les diols ethylene, 
diethylene ou 1 ,4-butyiene et leurs combinaisons. 

22. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon la revendlcation 20 ou 21, 
dans lequel au moins fun desdits plastifiants eiastomeres biodegradabies produit par reaction d'au moins un alcool 
ou derive de celui-ci et au moins un acide ou derive d celui-ci a un poids moieculaire de 500 k 19000 g/mole (Mn), 
de preference de 1500 k 9000 g/hiole (Mn). 

23. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon I'une quelconque des reven- 
dications 1 ^ 22, dans lequel au moins I'un desdits eiastomeres biodegradabies comprend ledit polyester obtenu 
par polymerisation d'au moins un ester cyclique. 

24. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon la revendlcation 23, dans 
lequel le poids moieculaire dudit eiastomere biodegradable comprenant au moins I'un desdits polyesters obtenus 
par polymerisation d'au moins un ester cyclique est de I'ordre de 1 0000 k 1 000000 g/mole (Mn), de preference de 
I'ordre de 30000 k 250000 g/mole (Mn). 

25. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon I'une quelconque des reven- 
dications 1 k 24, dans lequel au moins I'un desdits plastifiants eiastomeres biodegradabies comprend ledit polyester 
obtenu par polymerisation d'au moins un ester cyclique. 

26. Chewing-gum comprenant au moins deux polymeres biodegradabies differents selon I'une quelconque des reven- 
dications 1 a 25, dans lequel ledit chewing-gum comprend au moins un plastifiant eiastomere comprenant au moins 
I'un desdits polyesters obtenus par polymerisation d'au moins un ester cyclique et au moins un eiastomere com- 
prenant au moins I'un desdits polyesters prodults par reaction d'au moins un alcool ou derive de celui-ci et au moins 
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un acide ou derive de celui-ci. 

27. Chewing-gum comprenant au moins deux polymeres biod6gradables differents selon I'une quelconque des reven- 
dications 1 a 26, dans lequel au moins deux polymeres differents sont liydropliiles. 

28. Cliewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 27, dans lequel la difference en polds moieculaire entre au moins deux polymeres differents est d'au 
moins 1000 g/mole Mn. 

29. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 28, dans lequel la difference en poids moieculaire entre au moins deux polymeres differents est d'au 
moins 20000 g/mole, de preference d'au moins 50000 g/moie Mn. 

30. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 29, dans lequel le poids moieculaire dudit plastifiant biodegradable comprend au moins I'un desdits 
polyesters obtenus par polymerisation d'au moins un ester cyclique de I'ordre de 500 ^ 1 9000 g/mole, de preference 
de I'ordre de 1500 k 9000 g/mole Mn. 

31. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 30, dans lequel au moins lesdits deux polymeres biodegradables differents ont une temperature de 

transition vitreuse Tg differente. 

32. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 ^ 31, dans lequel au moins I'un des polymeres biodegradables utilises, de preference un plastifiant, a 
une temperature de transition vitreuse d'au moins + 1 ° 0, de preference d'au moins +1 0° C et de maniere davantage 
preferee, d'au moins +20" C. 

33. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 32, dans lequel au moins I'un desdits au moins deux polymeres biodegradables differents a une 
temperature de transition vitreuse inferieure a 0° C, de preference inferieures a -30° C et de maniere davantage 
preferee, inferieure a -50°C. 

34. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 33, dans lequei ie chewing-gum obtenu a au moins deux temperatures de transition vitreuse Tg 
differentes. 

35. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 34, dans lequel le chewing-gum comprend au moins un eiastomere biodegradable ayant une tempe- 
rature de transition vitreuse Tg inferieure a 0° C et au moins un plastifiant ayant une temperature de transition 
vitreuse Tg depassant 0° C. 

36. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 35, dans lequel ledit chewing-gum comprend au moins un eiastomfere biodegradable en une quantite 
de 0,5 k 70 % en poids de chewing-gum, au moins un plastifiant biodegradable en une quantite de 0,5 k 70 % en 
poids de chewing-gum et au moins un ingredient de chewing-gum choisi dans les groupes d'assouplissants, d'edul- 
corants, d'agents aromatisants, d'ingredients actifs et d'agents de remplissage en une quantite de 2 d 80 % en 
poids de chewing-gum. 

37. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon i'une quelconque des reven- 
dications 1 a 36, dans lequel tous les polymeres biodegradables compris dans le chewing-gum comprennent au 
moins 25 % de preference au moins 50 % de polymeres de chewing-gum. 

38. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 37, dans lequei tous les polymeres biodegradables compris dans le chewing-gum comprennent au 
moins 80 %, de preference au moins 90 % des polymeres de chewing-gum. 

39. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 38, dans lequel le chewing-gum est substantiellement depourvu de polymeres non biodegradables. 
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40. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 39, dans lequel lesdits ingredients de chewing-gum comprennent des agents aromatlsants. 

41 . Chewing-gum comprenant au moins deux polymeres biodegradables diff6renls selon I'une quelconque des reven- 
dications 1 k 40, dans lequel (edit chewing-gum comprend un ar6me en una quantity de 0,01 d 30 % en poids, ledit 
pourcentage etant base sur le poids total de chewing-gum, de preference de 0,2 £i 4 % en poids, ledit pourcentage 
etant base sur le poids total de chewing-gum. 

42. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 ^ 41 , dans lequel lesdits ingredients de chewing-gum comprennent des edulcorants. 

43. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 42, dans lequel le chewing-gum comprend des edulcorants en vrac en une quanttte de 5 & 95 % en 
poids de chewing-gum, plus generalement, 20 a 80 % en poids de chewing-gum. 

44. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 43, dans lequel le chewing-gum comprend des edulcorants de haute intensite en une quantite de 0 ^ 
3 % en poids de hewlng-gum, plus generalement, 0,05 d 0,5 % en poids de chewing-gum. 

45. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dlcations 1 & 44, dans lequel le chewing-gum comprend au moins un edulcorant en une quantite de 0 ^ 1 8 % en 
poids de chewing-gum, plus generalement de 0 i 12 % en poids de chewing-gum. 

46. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 45, dans lequel lesdits ingredients de chewing-gum comprennent des ingredients actifs. 

47. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 a 46, dans lequel le chewing-gum comprend un agent de remplissage en une quantite de 0 & 50 % en 
poids de chewing-gum, de preference de 10 d 40 % en poids de chewing-gum. 

48. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 47, dans lequel ledit chewing-gum comprend au moins un agent colorant. 

49. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 48, dans lequel le chewing-gum est enrobe d'un enrobage exterieur. 

50. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 ^49, dans lequel ledit chewing-gum comprend au moins un eiastomere comprenant au moins I'un desdits 
polyesters obtenus par polymerisation d'au moins un estercyclique et au moins un plastifiant eiastomere comprenant 
au moins I'un desdits polyesters produits par reaction d'au moins un alcool ou derive de celul-ci et au moins un 

acide ou derive de celui-ci. 

51 . Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 50, dans lequel ledit chewing-gum est depoun/u de cire. 

52. Chewing-gum comprenant au moins deux polymeres biodegradables differents selon I'une quelconque des reven- 
dications 1 k 50, dans lequel ledit chewing-gum comprend une cire. 

53. Chewing-gum selon I'une quelconque des revendications 1 k 39, dans lequel le chewing-gum est une base de 
gomme. 
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